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ABSTRACT
Numerous studies model whether students enroll in higher education, but few
have investigated how students decide where to attend.

Even fewer studies have

considered how community college students make this nearly first noncompulsory human
capital investment decision.

This research focuses on the enrollment decisions of

students whose first postsecondary destination after high school graduation is one of the
nation’s public two-year colleges, a group that comprises nearly 40 percent of the
undergraduates in American higher education (Knapp et al. 2011).
The first chapter introduces the reader to community colleges with a brief history
of the schools, their role in higher education today, and a review of the current economic
research related to these institutions. The second chapter develops a conditional logistic
choice model to examine the importance of cost, quality, and distance in students’
community college enrollment decisions using evidence from a recent cohort.
Much of the previous literature assumes that community college students simply
enroll in the closest alternative. Key findings of this research include 1) two-year college
students are highly responsive to tuition costs and distance; 2) financial and nonfinancial
school attributes affect the likelihood that a student enrolls in any given school; and 3)
high-achieving students in high school are significantly more likely to choose a
community college with an honors program, the first evidence of sorting by ability
among this group of higher education participants.

ii

ACKNOWLEDGMENTS
I would like to extend my sincerest thanks and deepest gratitude to my family and
friends who have supported and encouraged me in this journey. I am particularly grateful
to Aaron, who married me right before graduate school started and has been my biggest
cheerleader along the way. I am thankful for my parents, who never wavered in their
support and had more confidence in my abilities than I did. I would like to thank my
sister for coffee breaks during the day and supplying me with candy and meals to make it
through late nights on campus. Special thanks to Jerdone who let me stay with her when
I commuted from Atlanta and Hannah for our standing Thursday-night date. Thank you
to my officemate, Janet, for her helpful comments to this manuscript, moral support, and
friendship at Clemson and beyond. Thanks to Alex, Wallace, and Huber who included
me in man-night dinners, and Richard and Wesley who let me join their study group in
the early days and helped me prepare for exams.
I would also like to thank my advisor, Dr. Tom Mroz, for his time, help, and
guidance in my research. Thank you for your patience throughout this process. Thank
you to Dr. Raymond Sauer, Dr. Curtis Simon, and Dr. Gary Wells for serving on my
committee. I am grateful to Gerald Sonnenfeld and Kevin McKenzie for serving as the
Senior Official and Security Officer for the restricted-use data from the Institute of
Education Sciences. I am also appreciative of John Garner’s help in creating a secure
project office.

iii

TABLE OF CONTENTS
Page
TITLE PAGE .................................................................................................................... i
ABSTRACT ..................................................................................................................... ii
ACKNOWLEDGEMENTS ............................................................................................iii
LIST OF TABLES .......................................................................................................... vi
LIST OF FIGURES ....................................................................................................... vii
CHAPTER
I.

INTRODUCTION ......................................................................................... 1
History and Role of Community Colleges in Higher Education ............. 3
Recent Empirical Research .................................................................... 12

II.

COMMUNITY COLLEGE CHOICE ......................................................... 35
Introduction ............................................................................................ 35
Literature Review: Modeling College Choice ....................................... 42
Theoretical Framework and Model ........................................................ 46
Data ........................................................................................................ 51
Methods.................................................................................................. 56
Results .................................................................................................... 68
Conclusion ............................................................................................. 82

iv

Table of Contents (Continued)
Page

APPENDICES ............................................................................................................. 112
A.

Student Sample Construction..................................................................... 113

B.

Community College Sample Construction ................................................ 114

C.

Complete Pell Grant Award OLS Regression Results ............................... 115

D.

Complete Pell Grant Award Tobit Regression Results.............................. 120

REFERENCES ............................................................................................................ 125

v

LIST OF TABLES
Table

Page

2.1

Variable Definitions ..................................................................................... 85

2.2

Pell Grant OLS Regression Results ............................................................. 88

2.3

Pell Grant Tobit Regression Results ............................................................ 90

2.4

Predicted Pell Grant Awards by Assumption and Model
Approach (in 2013 Dollars) ................................................................... 92

2.5

Student Sample Descriptive Statistics—A Comparison of
Public 2-Year and 4-Year College Students from
ELS:2002 ............................................................................................... 93

2.6

Community College Descriptive Statistics .................................................. 94

2.7

Community College Characteristics ............................................................ 95

2.8

List Tuition Price Conditional Logit Results ............................................... 96

2.9

Assumption 1 for Net Tuition Price—Conditional Logit
Results by Model Approach................................................................... 98

2.10

Assumption 2 for Net Tuition Price—Conditional Logit
Results by Model Approach................................................................. 100

2.11

Multiple Imputation (MI) Conditional Logit Regression
Results .................................................................................................. 102

2.12

Conditional Logit Regression Results by Select Student
Characteristics with Net Tuition Price ................................................. 104

A.1

Student Sample Member Eligibility........................................................... 113

B.1

School Sample Member Eligibility............................................................ 114

C.1

Complete Pell Grant Award OLS Regression Results ............................... 115

D.1

Complete Pell Grant Award Tobit Regression Results.............................. 120

vi

LIST OF FIGURES
Figure

Page

1.1

Total Fall Enrollments by Institution: 1970-2011 ....................................... 26

1.2

Community College Locations and 2009 County Population ..................... 28

1.3

Number of Institutions: 1974-2011 .............................................................. 29

1.4

Percentage of Recent High School Completers Enrolled in
Higher Education: 1973-2011 ................................................................ 30

1.5

Number of Degrees Conferred by Type: 1969-70 to 2010-11 ..................... 31

1.6

Enrollment by Race by Institution: Select Years ......................................... 32

1.7

Average Public, Two-Year College Tuition (in Constant
2011-12 Dollars) and Enrollment: 1970-2011 ....................................... 33

1.8

Average Public, Four-Year College Tuition (in Constant
2011-12 Dollars) and Enrollment: 1970-2011 ....................................... 34

1.9

Average 2012-13 In-State Tuition and Fees by
Institution and State ............................................................................... 35

2.1

Postsecondary Nested Decision Structure ................................................. 106

2.2

Distribution of Federal Pell Grant Awards in the Student
Sample (in 2013 Dollars) ..................................................................... 107

2.3

Community College Attributes by School Location .................................. 108

vii

CHAPTER ONE
INTRODUCTION
Community colleges1 comprise an integral component of America’s higher
education landscape. They provide a crucial point of access for individuals desiring
postsecondary education: almost half of all higher education participants were enrolled in
one of the nation’s public, two-year institutions in 2011 (Figure 1.1). In addition to
academic transfer preparation for students in pursuit of an eventual baccalaureate degree,
community colleges provide vocational and technical education, continuing education,
remedial education, and community services (Cohen and Brawer 2008).

They also

provide services and activities that cater to local business needs such as customized
worker training, technical assistance, and regional economic forecasting (Quigley and
Bailey 2003).

They provide for-credit and not-for-credit learning opportunities to

traditional-age and older students alike. Together, the multiple curricular functions of
these institutions serve a diverse and growing body of students. Total enrollments have
increased 221 percent in the last 40 years, compared to a 90 percent increase in the
enrollments at four-year colleges and universities over the same time (Figure 1.1).
This dissertation is comprised of two chapters.

The first chapter provides

historical context for the community college and its role in American higher education
today2. It considers the recent empirical research related to these institutions. Lately,
1

I use the term community colleges, public two-year colleges, and two-year schools interchangeably.
Community colleges are only public two-year colleges. In 2011, they represented 94.17 percent of all
two-year college enrollments (Synder and Dillow 2013).
2

1

economists have taken a greater interest in community colleges. In particular, they have
examined the transfer function and success of two-year students at earning a bachelor’s
degree3 and estimated the earnings gains of community college attendance and
completion4. Other recent work has considered the institutional characteristics of the
schools that may have influenced students’ initial enrollment decisions over time as well
as their academic outcomes5.
In the second chapter, I examine how community college students decide where
to enroll. Previous research has assumed that proximity completely determines where
two-year students matriculate, but Long (2004) shows that college quality is an
increasingly important factor in students’ enrollment decisions. Her most recent cohort
graduated from high school over 20 years ago, however. A burgeoning taste for quality
and the near ubiquity of two-year college locations, particularly in urban areas, may have
changed how these students choose where to attend6. I update the research related to
community college choice using evidence from a recent cohort. I pair student-level data
from the Education Longitudinal Study of 2002 (ELS:2002) with data on every nonspecialized community college from the Integrated Postsecondary Education Data
System (IPEDS) and honors program information from the National Collegiate Honors
Council to examine the importance of cost, quality, and distance in students’ enrollment
decisions.

3

See Alfonso (2006), Roska and Calcagano (2008), and Long and Kurleander (2009).
See Belfield and Bailey (2011), Reynolds (2012), and Agan (2013).
5
See Long (2004) and Calcagno et al. (2008), respectively.
6
See Figure 1.2 for a map of community college locations and 2009 county population.
4

2

One of the goals of this study is to determine which institutional characteristics
are most influential in two-year students’ school selection. I contribute to the college
enrollment decision literature by incorporating a rich set of both pecuniary and nonpecuniary community college attributes to estimate the conditional logistic choice model.
Previous studies have relied exclusively on expenditures per student to proxy for school
quality, but I also incorporate various academic programs and student services in the
decision model to demonstrate the heterogeneity among these schools and the variety of
ways they elect to use their limited resources.
Another issue that has not been fully addressed in the literature is the fact that
many two-year students receive federal grant aid that may reduce their direct cost of
attendance.

In 2007, approximately 37 percent of full-time public, two-year

undergraduates received federal grant assistance (Snyder and Dillow 2013).

The

restricted-use ELS:2002 data contain detailed student-level information, including
students’ federal grant aid awards. I predict Pell Grant award amounts to estimate the net
tuition price that students would face at alternative schools using various econometric
techniques and assumptions.
History and Role of Community Colleges in Higher Education
The comprehensive community college as we know it today did not emerge until
the late 1960s when much of the growth in actual institutions and student enrollments
took place. Cain (1999) details four developmental periods over the last century for these
institutions. Broadly, they are:

3

1. Extensions of high school (1900-1930)
2. Junior colleges (1930-1950)
3. Community colleges (1950-1970)
4. Comprehensive community colleges (1970-present)
At the turn of the 20th century, William Harper Rainey was the president of the
University of Chicago.

Rainey believed that universities should focus on academic

specialization and graduate studies. He felt that the freshman and sophomore years of
college were more appropriate within the high school setting. In 1901, the Joliet, Illinois
public school system accepted Rainey’s charge to offer the first two years of
postsecondary education (Cain 1999). A new institution, the Joliet Junior College, was
created, but it was many years before the school had its own facilities apart from the high
school.

These two-year institutions were designed to increase access without

compromising or burdening existing four-year schools (Kane and Rouse 1999). Initial
junior college attendees were more affluent than their peers at four-year state schools, and
the only curricula offered were liberal arts and university transfer programs (Quigley and
Bailey 2003).
Vocational and non-transfer programs grew and the population attending declined in
the years after World War I. Around this time, the American Association of Junior
Colleges was formed. When the group was established in 1920, there were 87 junior
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colleges across the country and more than half of them were private (Quigley and Bailey
2003).
Before 1940, only about 8 percent of high school graduates went to college, but most
jobs at the time required little education (Rosenbaum, Deil-Amen, and Person 2006). In
1940, there were almost 300 junior colleges and the majority were still private (Quigley
and Bailey 2003). Their students were predominantly male and overwhelmingly white;
there was minimal aid or federal support for students without the economic means to
enroll (Kinzie et al. 2004).
As veterans returned from World War II, the nation’s colleges played a key role
in assisting with their reintegration to society. The GI Bill in 1944 offered financial
incentives to veterans to increase their college enrollments in the form of tuition
vouchers. A primary goal of the bill was not only to expand access to postsecondary
education to this group but to reduce postwar unemployment (Kinzie et al. 2004).
Between 1944 and 1947, enrollments in junior colleges nearly doubled (Kane and Rouse
1999). These federal efforts also enhanced the diversity among students at both two- and
four-year schools.
Against this backdrop, President Harry S Truman issued the 1947 Commission on
Higher Education, also known as the Truman Commission. The report issued by the
Commission was called “Higher Education for American Democracy” and said that a
majority of Americans was capable of enrolling in higher education, although less than
10 percent of the public did so at the time. The report’s most significant conclusion was
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that a large number of public, two-year institutions called “community colleges” needed
to be created. Most progressively, the Commission called for an end to higher education
barriers based on race, gender, religion, income, and geography (Kinzie et al. 2004).
Changes envisioned by the Truman Commission in junior colleges and higher
education did not occur right away; they took decades. Changes in higher education first
required a transformation of the American economy.

The evolution of America’s

economic base from agriculture to industry and then to information required an
increasingly educated labor force (Quigley and Bailey 2003).

More high school

graduates sought postsecondary education as the demand for workers trained to operate in
the nation’s expanding industries grew (Cohen and Brawer 2008). This training could be
done by schools and was increasingly promoted at two-year colleges.
Changes in junior colleges and higher education were also propelled by an end to
segregation, the Civil Rights and women’s movements, and an equal rights amendment
(Quigley and Bailey 2003).

During the l960s, the drive for social equality was

underpinned by the belief that people who applied themselves most diligently would
advance most rapidly. Social equality would supposedly be enhanced if more people had
access to higher education.

The public perceived education generally as an avenue of

upward mobility and a contributor to the community’s wealth (Cohen and Brawer 2008).
Between 1960 and 1975, the number of community colleges grew from 390 to almost
900 and enrollments soared to over 3.8 million students (see Figures 1.3 and 1.1,
respectively). The number of four-year institutions and enrollments grew over the same
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period as well, but at a much slower pace. Overall enrollments at both two- and four-year
colleges increased as the first of the postwar ‘baby boomers’ began turning 18 years old
in 1964 (Kinzie et al. 2004). The average growth rate in enrollments at community
colleges was 2.72 percent from 1970-2011, exceeding the growth at four-year schools
(1.54 percent) (Figure 1.1).

Part-time students propelled the enrollment growth at

community colleges: the number of part-time students increased 222 percent between
1970 and 1995, compared to a 63 percent increase in full-time students (Kane and Rouse
1999). Fifty-eight percent of students in fall 2009 were enrolled part-time; 42 percent
were enrolled full-time (“American Association of Community Colleges” 2013).
Under President Lyndon B. Johnson, Congress passed the Higher Education Act of
1965, the most comprehensive federal legislation concerning higher education that gave
fruit to much of the Truman Commission’s vision. Programs and financial aid assistance
established under Title IV of the act expanded educational opportunities for all
Americans, regardless of racial background or economic circumstances. Title IV created
Basic Education Opportunity Grants to assist lower-income students in financing tuition
costs. The program was later expanded and renamed Pell Grants. Coupled with a labor
market downturn in the early 1970s for college graduates, expanded federal financial aid
boosted student enrollments in vocational programs at community colleges in that decade
(Kinzie et al. 2004).
Students responded to increased financial aid and growing returns to higher education
by enrolling in greater numbers throughout the last half century. Even as the number of
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high school completers declined from the mid-1970s to early 1990s, the percentage of
recent high school completers that entered postsecondary education steadily increased
(Figure 1.4).

In 1973, less than half of recent high school graduates entered

postsecondary education, with approximately 32 percent enrolling in four-year colleges
and 15 percent enrolling in two-year schools. By 2011, nearly 70 percent of recent
secondary completers made the initial transition to higher education without delay.
Around 42 percent of those high school students entered a four-year school; 26 percent
selected a two-year school. The number of associate’s degrees conferred rose from
roughly 250,000 in 1970 to just shy of 950,000 in 2010 (Figure 1.5). The average annual
growth rate for associate’s degrees (3.18 percent) was higher than that of bachelor’s,
master’s, or doctorate degrees over the same period (1.76, 2.76, and 2.25 percent,
respectively).
The mission of community colleges today is built around several key features that
distinguish them from public, four-year colleges and universities.

These attributes

include lower tuition, convenient locations, flexible class scheduling, open-admissions
policies, and programs and services that are designed to support at-risk students with a
variety of social and academic barriers to postsecondary success (Calcagno et al. 2008).
Lower tuition reduces financial barriers, convenient locations ameliorate spatial barriers,
flexible schedules such as night and weekend classes reduce opportunity costs if student
accumulate work experience while they attend school, and open-admissions policies ease
academic barriers by giving students who performed poorly in high school a second
chance via remedial education.

8

As a result of this mission, the student populations at two- and four-year colleges are
distinctive.

Two-year college students are much more likely than their four-year

counterparts to be the first in their family to attend college and are much less likely to
have parents who graduated from a four-year college or university (Kane and Rouse
1999).

Forty-two percent of community college students in 2009 were the first

generation in their family to pursue postsecondary education, 13 percent were single
parents, and 6 percent were non-US citizens. Forty-four percent of students with family
incomes less than $25,000 per year attend community college as their first postsecondary
destination after high school compared with 15 percent of students from high-income
families (“Community College Research Center” 2014). In addition, many more adult
learners enroll in community colleges than four-year schools. Only 39 percent of all twoyear college students were 21 years old or younger in 2009 (“American Association of
Community Colleges” 2013). Student populations at community colleges are also more
racially diverse than four-year schools. Figure 1.6 presents the racial composition of
students at two- and four-year schools for select years since 1970. While minority
participation has increased in both institutions, they continue to have greater
representation among two-year students.
There are marked faculty differences between community colleges and four-year
colleges as well. Only one-third of the faculty at two-year schools was full-time in 2003,
compared to 80 percent at research universities and 64 percent at comprehensive, fouryear schools (Snyder and Dillow 2013). Faculty at community colleges also devote a
greater proportion of their work time to teaching (78 percent) and less time to research

9

and scholarship (4 percent) compared to their peers at four-year comprehensive colleges
(65 and 15 percent, respectively) or research universities (44 and 33 percent,
respectively). Faculty members at community colleges are also more likely to have a
master’s degree (63 percent) in their field, while those at comprehensive colleges and
research universities are more likely to hold PhDs (72 and 74 percent, respectively)
(Snyder and Dillow 2013).
In terms of direct costs, tuition and fees are much lower at community colleges than
four-year institutions across the board, even though they have climbed over the last 40
years (Figures 1.7 and 1.8). In 1970, the average in-state tuition and fees at two-year
schools was $1,071 (in constant 2011-12 dollars). At the same time, the average tuition
and fees at public, four-year schools was just more than double that amount at $2,255.
Over the next 40 years, the average in-state list tuition price at community colleges crept
to $2,647, an increase of 147 percent. The average tuition and fees at four-year colleges
and universities, on the other hand, were nearly three times that of community colleges in
2011. They grew to an average cost of $7,701, an increase of 242 percent over the same
period.
National averages mask some of the heterogeneity of two- and four-year colleges
across states. The differences between tuition and fees among the institutions are highly
variable throughout the country (Figure 1.9). In 2012, Wyoming boasted the smallest
differential between two-year and four-year school tuitions ($1,222); Illinois had the
greatest ($8,690). Generally, community colleges are not equally represented in all

10

states. States with more developed four-year college systems tend to have less developed
two-year college systems and vice versa. States generally tend to invest in one system or
the other (Kane and Rouse 1999). Student participation among the institutions is also
varied. In Wyoming and California in 2005, 62.5 and 59.9 percent of their college
students were enrolled in a community college, respectively; in Alaska and South Dakota,
97 and 88 percent of their students were enrolled in four-year colleges instead. Statelevel differences may be the result of variation in the number of college-age individuals,
differences in college students’ preferences and characteristics, and the availability of
two-year schools by state (McIntosh and Rouse 2009).
The most recent development in community colleges has broadened their mission and
directives even further. Since the 1990s, some state legislatures have authorized their
community colleges to offer bachelor’s degrees in applied and technical fields. In 2012,
there were 21 states with such provisions. Many states limit the number of baccalaureate
degrees that can be awarded by community colleges and require that they be aligned with
local workforce needs.

In Michigan, for example, community colleges can offer

bachelor’s degrees in five areas: maritime technology, concrete technology, energy
production, culinary studies and nursing (Bradley 2012). The National Center for
Education Statistics (NCES) moved these bachelor-degree granting schools to its ‘Fouryear, public’ institution category. This accounts for the loss of 25 public, two-year
schools between 2004 and 2005 (Cohen and Brawer 2008). In 2011, there were 967
community colleges, down from a peak of 1,092 in 1997, and 682 public four-year
schools (Figure 1.3).

11

Recent Empirical Research
There are four broad areas of recent empirical research related to community
colleges.

They include examining the sensitivity of community college students to

tuition price, the link between community college enrollments and local labor market
conditions, the earnings premia associated with enrollment and completion of associate’s
degrees, and the impact of community college attendance on academic outcomes. I
discuss primary findings of each of these research areas in the remainder of this section.
Price and Community College Enrollment Demand
Demand theory posits that individual investment in higher education should be
negatively related to tuition costs. Lower tuition costs, perhaps through financial aid or
state subsidies, should increase the likelihood that an individual enrolls. The bulk of nonexperimental evidence in the literature suggests that postsecondary enrollment decisions
are sensitive to changes in costs. Heller (1997) reviews the literature on the relationship
between price and enrollment in higher education. All of the studies included in the
review find an inverse relationship between tuition and enrollment rates, confirming the
existence of a downward-sloping demand curve for higher education. Although the
studies use a variety of data sets and econometric techniques, they produce a similar
range of enrollment demand estimates: a $100 tuition increase (in 1982-83 dollars) per
year is related to a decline in enrollment by 0.5 to 1.0 percentage points. These results
are consistent with the seminal meta-analysis conducted by Leslie and Brinkman (1987)
that compiled studies using data from the 1960s to early 1980s.
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Heller notes that in Leslie and Brinkman’s review of student demand studies, they
estimated student price response coefficients (SPRC) to measure the change in the
college participation rate of 18- to 24-year-olds associated with a $100 tuition increase.
They find an average SPRC of -0.7 for this traditional-age group of students overall; that
is, a $100 increase in tuition is associated with a decline of about three quarters of a
percentage point in the participation rate of 18- to 24-year-olds. Their meta-analysis
suggests that community college students are more responsive to increase in tuition
(estimated SPRC of -0.9) than four-year college students (estimated SPRC between -0.6
and -0.7).
Kane (1995) investigates the potential role of public tuition increases using
between-state differences in public tuition charges and administrative data from the
October Current Population Survey (CPS), 1977-1993.

He uses between-state

differences in public tuition charges to estimate the effect of a tuition price increase on
enrollment rates. His results suggest that a $1,000 increase in community college tuition
(in 1991 dollars) is associated with a 19 to 20 percent decline in enrollment rates among
traditional-age students. Kane acknowledges that between-state cross-sectional data may
overstate the impact of tuition if low-tuition states like California and North Carolina
encourage college-going in other ways, such as building additional two-year schools. He
finds only slightly smaller estimates using the October CPS data, however: a $1,000
increase in public two-year tuition is associated with an 11 percent decline in public
college enrollment, especially at two-year colleges. Kane’s estimates suggest that the gap
in enrollment between high-income and low-income youth widened by 12 percentage
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points from 1977-1993 and that 20 percent of the gap was due to increasing tuition costs
at community colleges.
Cameron and Heckman (2001) consider the effects of a $1,000 increase in yearly
tuition (in 1994 dollars) on two- and four-year college entry by recent high school
completers using data from the National Longitudinal Survey of Youth 1979 (NLSY:79).
They also find a greater price sensitivity to tuition hikes on attendance at community
colleges. Cameron and Heckman observe that as two-year college costs rise, the decline
in enrollment is the result of decreased participation at two-year schools and substitution
by some students who enroll in a four-year college instead. In contrast, the estimates
suggest that increases in four-year tuition have inconsequential effects on four-year
enrollment.
Heller (1998) compares the tuition sensitivity of first-time college enrollees with
that of continuing students using enrollment data from the U.S. Department of
Education’s Higher Education General Information Survey (HEGIS) and IPEDS survey
for 1976 to 1994. He finds that a $1,000 increase in community college costs (in 1994
dollars) is related to a drop in participation of 4.1 percent. When he considers the effects
of two-year tuition increases for students from different races, he observes that first-time
minority students are more price sensitive than White students. Heller also observes that
continuing students in every group except African Americans were more price responsive
than freshmen.

14

Most studies that assess the price sensitivity of students to changes in the cost of
higher education focus on aggregate enrollment rates or participation levels at two- or
four-year colleges. Long (2004) departs from this strategy to examine the institutionlevel enrollment effects of a tuition increase on the probability that a student will
matriculate at a particular school. She finds that community college students from the
high school graduating class of 1992 were still responsive to increases in price but less so
than earlier cohorts. The average two-year college student from the class of 1982 was
nearly 25 percent less likely to enroll in any given community college following a $1,000
tuition increase (in 2000 dollars), holding all else constant; the average two-year college
student from the class of 1992 was only about 15 percent less likely to enroll in a
community college under the same conditions.
Local Labor Market Conditions and Community College Enrollment Demand
The literature on non-price factors of enrollment demand (e.g., opportunity costs,
demographic changes, labor market conditions, school programs) is less extensive. Labor
market uncertainties like unemployment, loss of income, and layoffs, may induce
individuals to participate in formal postsecondary training. Even employed workers may
be more inclined to participate in higher education and bolster their skills as a form of
inoculation against uncertainty (Kane and Rouse 1999). Figures 1.7 and 1.8 provide the
total enrollments at two- and four-year colleges over the last 40 years.

Casual

observation of these figures suggests that increases in higher education enrollments are
associated with economic downturns, and that the enrollment responses at community
college are particularly acute.
15

In earlier work, Betts and McFarland (1995) examine the effect of the business
cycle on enrollments at community colleges between the late 1960s and mid-1980s using
data from HEGIS, IPEDS, and March Supplements of the Current Population Survey
(CPS). They find that a 1 percentage-point increase in unemployment rates of recent
high school graduates and of all adults are associated with an increase in full-time
community college attendance of about 0.5 percent and 4 percent, respectively. Part-time
community college enrollments also demonstrate similar countercyclical patterns. Their
works suggests that links between two-year college enrollments and the business cycle
are both direct and immediate. Betts and McFarland conclude that promotional efforts to
direct displaced workers or traditional-age students to community colleges during
economic downturns are unnecessary since labor market signals appear to be quickly
interpreted by individuals. They also reveal a disconnect between education policy and
labor market policy since state and local appropriations per student are largely procyclical
while community college enrollments are countercyclical.
Kienzl, Alfonso, and Melguizo (2007) move beyond enrollment and consider the
influence of labor market conditions on year-to-year persistence and attainment decisions
of traditional-age students who attended community colleges in the 1990s. In their
persistence model, they find that neither in-state tuition nor average wages in students’
commuting zones are significant predictors of dropping out of two-year schools. In each
period where the in-state tuition increased at a rate greater than the average wage of the
commuting zone, however, the estimated odds of community college dropout were nearly
30 percent higher than in periods when in-state tuition changes were less than or equal to

16

changes in local average wages. Their findings point to community college students
behaving quite literally on the margin of school and work.
Hillman and Orians (2013) update the unemployment elasticity literature of
community college enrollment demand with national data from 1990-2009. Overall, the
study provides additional evidence that community college enrollment demand runs
counter-cyclical to business cycles.

Their panel-data estimates suggest that a 1

percentage-point change in unemployment is associated with 1.1-3.3 percentage-point
increases in two-year college enrollment demand. Expected full-time enrollment demand
increases by approximately 3.3 percentage-points for each one-percentage-point increase
in local unemployment; the estimate for part-time enrollment demand is positive but
smaller in magnitude (1.05 percentage points). Their findings also suggest that total
enrollments are more responsive to unemployment rates in metropolitan (vs.
micropolitan) areas.
Earnings Gains to Community College Attendance and Completion
Economists generally attribute the increase in private rates of return to college
education as an important driver behind the increase in student demand for postsecondary
schooling in the 1980s and 1990s (Romano 2011). Belfield and Bailey (2011) provide a
review of the literature regarding the private benefits to community college participation.
Despite methodological challenges, existing research provides convincing evidence that
an associate’s degree and years of community college education result in additional
earnings compared to high school graduation. The estimates averaged across studies
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suggest that the positive earnings gains from an associate’s degree are approximately 13
percent for males and 22 percent for females. Additionally, the average earnings gain for
community college attendance without obtaining a credential is estimated to be 9 percent
for males and 10 percent for females. Earnings gains increase with the number of
accumulated credits and exist for a semester’s worth of credits or more. Studies estimate
the earnings effects of vocational certificates somewhere in the range of 7 to 24 percent
over a high school degree, although Belfield and Bailey caution that it may be the license
or certificate that is being rewarded.
Moreover, Gill and Leigh (2003) make two additional conclusions regarding
private returns using data from the NLSY:79. First, their estimates suggest that four-year
college graduates who began at a community college are not at a substantial earnings
disadvantage relative to those who started at a four-year college. Further, community
college students in terminal training programs enjoy positive earnings gains comparable
to those received by four-year college starters who do not graduate.
Agan (2013) estimates that life-cycle private and social returns to different
postsecondary paths and sequential decisions made by students also using data from the
NLSY:79. The data follow students through 2010, when the average individual is 49
years old. This relatively long life-cycle of earnings is informative because it allows
wage premia to vary over the life-cycle rather than focusing on a single point in time, say
six or eight years after expected high school graduation. Agan finds positive, significant
social and private returns for most paths and decisions, with high internal returns to paths
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that involve community college because of lower opportunity and direct costs. These
results persist even in the case of ex post “bad outcomes” such as leaving without an
associate’s or bachelor’s degree.

Even though community college dropouts earn a

relatively small wage premia over high school graduates, they pay little in direct and
indirect costs, making the return on investment large7. In contrast to Leigh and Gill
(2003), Agan observes that for men, the different paths to a bachelor’s degree have
different returns and present values (e.g., a male who started at a four-year college and
earned a bachelor’s degree is estimated to earn twice as much in present value as a male
who started at a community college and transferred to a four-year college). For women,
however, all bachelor’s degree paths have similar present values. Agan also considers
the returns to different programs and majors offered at community college. Her estimates
suggest that students enjoy higher returns to STEM8, business, and health majors
compared to other two-year college majors.
Impact of Community College Attendance on Academic Outcomes
A final thread of empirical analysis related to community colleges scrutinizes the
impact of two-year college attendance on academic outcomes. Proponents of community
colleges emphasize that they are a crucial access point for underserved populations (i.e.,

7

Agan posits that the opportunity costs for community college students are low since two-year college
attendees are more likely than their four-year counterparts to work while enrolled and gain work experience
conditional on working. Cohen and Brawer (2008) present a counterargument, saying that although the
direct costs of two-year colleges in terms of tuition and fees are considerably less than the average fouryear college, low-income students—a group that is overrepresented at two-year colleges—pay more in
terms of foregone earnings as a percentage of total family income than high-income students. They suggest
that this differential more than offsets the savings gained by attending a low-tuition institution.
8
STEM represents science, technology, engineering, and math.
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the “democratization” effect), while critics opine that community colleges may actually
reduce the number of bachelor’s degree recipients by diverting some students away from
four-year colleges and universities (i.e., the “diversion” effect). Economists have sought
to measure both effects and the treatment effect of community college participation.
Alfonso (2006) finds that community colleges significantly decrease the
probability of bachelor’s degree attainment relative to four-year institutions using data
from the National Education Longitudinal Study of 1988 (NELS:88). The effect persists
despite consideration of nontraditional enrollment pathways (e.g., part-time attendance,
delayed and interrupted enrollment), education expectations, and self-selection into twoand four-year college sectors. For students with bachelor’s expectations, the effect of
community colleges on the probability of bachelor’s attainment is 28 to 29 percent lower
relative to students starting postsecondary education at a four-year college. The selection
of community college may be endogenous to the level of education attained, so Alfonso
also uses an instrumental variables9 approach to control for unobserved factors that
contribute to the selection of a community college. The point estimates produced by this
approach are even larger, implying that the bachelor’s attainment gap is downwardly
biased if one fails to account for the process that leads students to enroll in two-year vs.
four-year schools.

Across model specifications, he posits that the causal effect of

enrolling at a community college rather than a four-year college is a 21 to 33 percent

9

Alfonso instruments two-year and four-year college attendance using average in-state tuition charged by
public two-year and four-year colleges as well as by relative accessibility to public two-year and four-year
colleges. She defines accessibility as the number of public two-year and four-year institutions per 1,000
postsecondary students in the state where the student attended high school.
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reduction in the probability of bachelor’s attainment. The magnitude of the community
college effects are sensitive to the explanatory variables included in the model and how
education expectations and college choice are taken into account.
Alfonso provides seven potential explanations for the estimated large gap in
bachelor’s attainment among community college students. He suggests that perhaps
some schools emphasize vocational education at the expense of academic/transfer
programs, that faculty may have low expectations for the students, or that students may
feel weak attachment to school since the majority of community colleges lack dorms,
intercollegiate athletic teams, or other means to foster student attachment. He posits that
transfer students may have been “overprotected” at two-year schools (e.g., through grade
inflation) and experience “transfer shock” once they enroll at a four-year institution or
that students have misaligned ambitions where they make education decisions that are
highly inconsistent with their stated end goal. Finally, there may not have been sufficient
time lapse in the data, particularly for students who may have delayed or interrupted
enrollments, to observe bachelor’s attainment.
Long and Kurleander (2009) use a detailed data set of Ohio students who entered
postsecondary education in fall 1998 to provide new evidence of the effects of
community college attendance on bachelor’s attainment. They use propensity score
matching and instrumental variables10 approaches to deal with selection issues and find

10

Long and Kurleander instrument community college attendance using the distance from the student’s
home to the closest two-year college; they instrument four-year college attendance using the distance from
the student’s home to the closest nonselective four-year university.
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estimates much smaller than those from Alfonso’s (2006) analysis.

They find that

students who initially began at community colleges were 14.5 percent less likely to
complete bachelor’s degrees within nine years. Nine years is a longer time period than
the typical six-year benchmark (i.e., 150 percent of time required to complete a four-year
degree with full-time enrollment) often used in the literature but helpful since many
community college students enroll part-time. They observe a penalty for beginning at
two-year colleges even with respect to four-year students at nonselective universities.
Long and Kurleander caution that their estimates are likely conservative because they
limited their student sample to those individuals with ACT scores to compare them to
four-year students and many students who enroll in community colleges do not take this
exam.
These studies find a large diversion effect in terms of reduced attainment or
degree completion as a result of enrollment in community college, but Belfield and
Bailey (2011) discuss the difficulty of determining who “should” have gone to a fouryear school from the start.

Many students, including those who start at four-year

colleges, are not certain about their college decisions. They contend that students may be
unsure of their academic abilities, of the academic standards of the college, or of the
quality of human capital that the college produces. Because community colleges are
relatively inexpensive and many students may be risk averse, it may make sense for many
of them to begin at community college.

This option value provides students the

opportunity to transfer or not as they glean more data to inform their decision. Belfield
and Bailey reason that the “diversion” argument assumes that the option value for those
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starting at community college is very low or even negative. They present conditions
necessary for the option value to be very low: the expense of attending community
college must not differ greatly from that of attending four-year college, barriers to
transfer from community colleges must be high, and for students who transfer, their
earnings gains must neither exceed those of students who stayed behind and did not
transfer nor be close to the gains of equivalent students who started at a four-year college.
They contest that there is generally not much support for these assumptions.
Roksa and Calcagno (2008) attempt to answer two additional questions
specifically related to community college students’ transfer to four-year institutions.
They ask, “To what extent do academically unprepared students transfer to four-year
institutions? And, can positive experiences in community college diminish the role of
inadequate academic preparation?” The analysis examines role of completing certain
intermediate outcomes (i.e., passing first college-level courses, meeting credit thresholds,
and attaining an associate’s degree) in the process using data from Florida. Their event
history analyses estimates suggest that almost 20 percent of students in the sample who
entered community colleges unprepared for college-level work (i.e., they were deemed
not prepared for college-level work at the point of entry into community college) made
the transition to four-year colleges. The transfer gap between academically prepared and
unprepared students decreases as students complete intermediate outcomes, but it remains
sizeable even for students who complete an associate’s degree. The authors note that in
Florida, earning an associate’s degree guarantees transfer to a four-year college in the
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state university system, so future research is needed to explore why academically
unprepared students continue to lag behind.
Finally, Calcagno et al. (2008) develop pooled and random effects probit models
to examine student persistence and attainment that accounts for the influence of
institutional factors. Institutional factors may be particularly relevant when attendance is
observed at multiple institutions, which is common for students who attend community
colleges. They seek to identify specific institutional attributes that are correlated with
successful educational outcomes, including associate’s degree attainment, transfer to a
four-year college, or credit accumulation using student data from NELS:88 and
institution-level data from IPEDS. The community college characteristics considered
include college size, tuition levels, percentage of part-time faculty, overall expenditures
per student, distribution of expenditures among possible functions (e.g., instruction,
student services, etc.), ratio of certificates to associate’s degrees awarded, percentage of
minority students, and level of financial aid. Their results suggest negative relationships
between relatively large institutional size, proportion of part-time faculty and minority
students on the attainment of community college students. They also find that a $1,000
increase in academic support expenditures per full-time equivalent (FTE) reduces the
probability of completing an associate’s degree by 12 percent, although they note that the
result is “statistically weak.” Even when the sample is limited to students enrolled in an
associate’s program, institutional size, part-time faculty, and minority student population
are negatively associated with the probability of transfer.
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The researchers discuss some of the analytic problems that persist. First, the
NELS:88 data set consists primarily of traditional-age students, and there are no data for
older students, who are an important part of community college enrollments. Second,
they rely on the crude institutional measures available in IPEDS where there are no
measures of specific institutional policies that may be used to improve retention or
completion.
Ultimately, their results suggest that individual characteristics are more strongly
related to completion probabilities than any of the institutional characteristics measured
by IPEDS that were considered. To arrive at this conclusion, Calcagno et al. compare the
relative effects of individual characteristics and institutional characteristics by examining
pseudo-R2 values. They fit each model with a constant term and then sequentially add the
block of individual characteristics and then the block of institutional characteristics and
use the log-likelihood values from each model to compute the pseudo-R2s. The results
suggest that the 16 institutional variables improve the model fit, but the effect is small
relative to that of the individual covariates.

Institutional characteristics and their

relationship with student outcomes remain worthy of study, however, as community
colleges seek to increase their effectiveness in terms transfers and completions.
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Figure 1.1 Total Fall Enrollments by Institution: 1970-2011

Source: Digest of Education Statistics 2012, Table 223.

26

Figure 1.2 Community College Locations and 2009 County Population

Source: IPEDS 2004 and Tableau 8.0.
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Figure 1.3 Number of Institutions: 1974-2011

Source: Digest of Education Statistics 2012, Table 306. Note that the number of public two-year schools includes branch campuses.
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Figure 1.4 Percentage of Recent High School Completers Enrolled in Higher Education: 1973-2011

Source: Digest of Education Statistics 2012, Table 234. Note that recent high school completer denotes an individual ages 16 to 24 who graduated from
high school or obtained a GED within the preceding 12 months.
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Figure 1.5 Number of Degrees Conferred by Type: 1969-70 to 2010-11

Source: Digest of Education Statistics 2012, Table 310.
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Figure 1.6 Enrollment by Race by Institution: Select Years

Source: Digest of Education Statistics 2013, Table 306.20.
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Figure 1.7 Average Public Two-Year College Tuition (in Constant 2011-12 Dollars) and Enrollment: 1970-2011

Sources: Digest of Education Statistics 2012, Tables 223 and 381.
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Figure 1.8 Average Public Four-Year College Tuition (in Constant 2011-12 Dollars) and Enrollment: 1970-2011

Sources: Digest of Education Statistics 2012, Tables 223 and 381.
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Figure 1.9 Average 2012-13 In-State Tuition and Fees by Institution and State

Source: Digest of Education Statistics 2013, Table 330.20.
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CHAPTER TWO
COMMUNITY COLLEGE CHOICE
Introduction
For students graduating from high school, two of the first and most important
decisions they make are whether and where to pursue postsecondary education. Many
studies have considered the relative importance of individual and family-background
characteristics in students' decisions whether to continue postsecondary schooling11.
There is little understanding, however, of how students make their enrollment choices
between colleges. Even less attention is paid to subbaccalaureate paths and decisions.12
College enrollment decisions in general have become increasingly complex as the
market for higher education transformed in many ways over the last 60 years. The advent
of SAT and ACT testing reduced the costs of information about students to colleges, and
the internet reduced costs of information about colleges to students. Reductions in the
cost of information coincided with remarkable declines in the costs of long-distance
communication and transportation. These cost decreases resulted in the integration of the
market for college education (Hoxby 2009). This market integration compelled schools to
differentiate themselves and increased the variation in college options available to

11

See Kane (1994), Card and Lemieux (2001), Black and Sufi (2002), and Cameron and Heckman (1998,
2001).
12
Of the top six economics journals, only the Journal of Econometrics and the American Economic Review
have published an article on community colleges. They have both published one community-college
focused article (Romano 2011).
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students. Over the same period, real tuition prices nearly doubled, government financial
aid programs expanded, and the returns to a college education increased (Long 2004).
Recent work by Jacob, McCall, and Stange (2013) using cohorts from the high
school graduating classes of 1992 and 2004 suggests that four-year colleges have
responded to increased competition for students by altering their decisions about
academic and instructional spending relative to spending on student services and
amenities like sports and dormitories. While most community college students do not
travel out-of-state for their education, the ubiquity of community college locations,
particularly in urban areas, may have increased the competition for students among twoyear colleges within states. For example, Absher and Crawford (1996) discuss how
marketing the community college begins with understanding students’ perspectives and
emphasize how the schools no longer enjoy a “seller’s market.” In the past, students
were assumed to simply enroll in the nearest community college. As community colleges
offer an increasing variety of academic programs and amenities, however, students today
may be more willing to enroll in schools slightly further away than the nearest school to
take advantage of these opportunities.
Two-year schools serve a much more heterogeneous student population relative to
their four-year counterparts. In addition to general and university-transfer education for
recent high school graduates, community colleges offer vocational training programs,
remediation, and noncredit courses targeted to older, nontraditional students. The
programs and amenities that community colleges offer may reflect their current student
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body or those students who they would like to attract. In particular, community colleges
have increasingly sought out high-ability students and have made special benefits
available to them (Cohen and Brawer 2008). For example, Maricopa Community
Colleges in Arizona offer tuition waivers to students in the top 15 percent of their high
school class and entrance to an honors program with like-minded peers, small class sizes,
more one-on-one academic advising, research opportunities, and study abroad options
(“Maricopa Community College” 2014). Inver Hills Community College markets its
honors program to students with at least a 3.5 grade point average (GPA) as “the only
comprehensive honors program at a community college in Minnesota,” complete with
twice-monthly colloquia, individualized capstone projects, and transfer agreements with
four-year schools (“Inver Hills Community College” 2014).

Cape Cod Community

College describes its Commonwealth Honors Program as “the ultimate learning
experience,” with class sizes limited to 16 students, transfer of honors credits directly into
the honors programs at Massachusetts four-year state colleges and universities, and
scholarships dedicated specifically for students in the program (“The Commonwealth
Honors Program” 2013). The growth of honors programs in community colleges over the
last 20 years underscores their desire to attract better-prepared students (Cohen and
Brawer 2008).
Community colleges may also differentiate themselves by offering a mix of
student services and programs. Given the large population of students in community
college who work and go to school, some schools like St. Louis Community College
offer accelerated transfer degree programs with courses meeting one night per week for
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two years (“St. Louis Community College” 2013).

Weekend college programs and

distance learning also offer scheduling flexibility for working students at some schools.
For students and employees with children, schools like Gateway Community College in
Arizona offer on-campus daycare from 6:30am-6:00pm (“Gateway Community College”
2013). Other schools like Wake Technical Community College promote their U.S. Army
Reserve Officer Training Corps (ROTC) program with free books, uniforms, and
equipment, scholarships, and direct transfer to North Carolina State University via the
ROTC program (“Wake Technical Community College” 2014). Additional services fall
under the umbrella of “employment services,” where community colleges may have
designated career centers or career counselors that help students with major and career
planning, networking, and finding a job or internship.
Community colleges must make decisions about how to best use their limited
resources, and students must decide which institution provides them with the greatest net
benefits.

This study investigates the relative importance of community-college

characteristics on the enrollment decisions of high school seniors who choose to begin
their postsecondary education at a community college. I estimate a conditional logistic
choice model of students' enrollment decisions using nationally representative data from
the high school graduating class of 2004. The conditional logistic choice model is
appropriate for analyzing students' enrollment decisions between community colleges
under the assumption that students follow a nested decision structure in their post-highschool decisions as Figure 2.1 illustrates. After determining to continue postsecondary
education, students then select the type of school that they will attend. The type of school
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that students attend depends on the attributes of the schools available to them within each
school type.

Within each school type, there are many college options from which

students may choose. This analysis focuses on students' choices between community
colleges, given that they have chosen to attend a two-year school.
The idea that students may seek out community colleges based on factors other
than location is in contrast to recent work by Stange (2012). He argues that he can
identify the effect of community college quality on students’ success at earning four-year
degrees because better BA-seeking students do not sort into higher quality community
colleges, unlike students in the four-year sector. Stange uses student data from NELS:88
in his analysis and measures school quality by instruction expenditures per student. He
plots the relationship between school quality and baseline student characteristics for twoyear and four-year students who expect to earn a bachelor’s degree and finds that students
who attend four-year colleges with greater expenditures per student have baseline
characteristics that are highly correlated with the propensity to earn a bachelor’s degree.
On the other hand, the author’s results suggest that differences in baseline characteristics
between students who attend high- and low-expenditure community colleges are
“unsystematic and often not significant” (pp. 80). Stange remarks that only 12 percent of
four-year students attend the largest public college nearest to their high school but 70
percent of students attend the nearest two-year school. He notes that average distance
traveled to college is also strongly correlated with student ability and college quality for
four-year students but not for two-year students.
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This study contributes to the literature on college enrollment decisions by using
data from a recent cohort. Since their inception in the early 1900s, community colleges
have evolved to meet local workforce and student needs.

The community college

enrollment decisions made by students in the high school graduating class of 2004 may
look different from those of students considered by Stange (2012) or Long (2004) who
graduated more than 20 years ago. In addition, I contribute to the college enrollment
decision literature by incorporating a rich set of both pecuniary and non-pecuniary
community college attributes. While previous studies of college quality have relied on
expenditures per student to proxy for school quality, I incorporate various academic
programs and student services to demonstrate how community colleges use their limited
resources. Finally, I acknowledge that many community college students are eligible for
financial aid and that list tuition prices may not be the best measure of the direct costs of
attendance for this group. Although some studies have imputed Pell Grant awards to
calculate net tuition prices (see Cameron and Heckman 2001, Bettinger 2004, and Long
2004), the data used in this analysis contain actual award amounts for students at the
schools they attended.

By using school characteristics and individual-background

information, as well as the actual award amounts, the imputations of awards at alternative
schools and for students that may have applied for and been eligible for awards at
alternative schools are an improvement in the estimation of the net price of attendance.
In this study, I address the following research questions. First, what are the
impacts of tuition price, quality, and distance in students' community college enrollment
decisions?

Second, do these impacts vary for students by family income or academic
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ability? Specifically, is there evidence that high-achieving students are more likely to
enroll in a community college with an honors program?
I find that these students are very responsive to changes in price and distance,
holding all else constant. For every $100 increase (in 2013 dollars) in the list tuition
price, the likelihood that the average community college student matriculates falls by
3.12 percent; for every one mile further the school is located from the student’s
residential zip code, the odds of the average community college student enrolling there
declines by 2.64 percent. The probability of enrollment in any given school for an
additional $100 per student (in 2013 dollars) in any of the four expenditure categories
considered does not change very much in either direction, but the average student is
significantly more likely to enroll in schools with additional dollars devoted to instruction
and academic support and significantly less likely to enroll in schools with added student
services or institutional support dollars, holding all else equal. The results also suggest
that some non-financial community college characteristics, including honors programs
and schools with tenured faculty, significantly increase odds of enrollment among this
group.
I perform the analysis for subsamples of students with different background
characteristics. The results are highly varied among students from the lowest income
quartile, students who were high-achieving in high school, and students whose parents
had never attended any postsecondary institution. Notably, students whose parents had
not attended college who were also high-achieving in high school are the most responsive
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to an increase in tuition: an additional $100 in the net tuition price (in 2013 dollars)
decreases the likelihood of enrollment by 2.82 percent for them, holding all else constant.
Students from the lowest income quartile are most responsive to distance; the odds of
matriculation at any given community college fall by 3.22 percent for every mile further
the school is from the student’s home. Most interestingly, students who performed well
in high school and maintained a cumulative GPA of 3.0 or higher are approximately 34
percent more likely to enroll in a community college with an honors program than a
school without an honors program, all else equal. This enrollment preference appears
limited to high-achieving students and students who were high-achieving in high school
and whose parents never attended college.
Literature Review: Modeling College Choice
Manski and Wise (1983) conducted one of the seminal works on college choice
using data from the National Longitudinal Study of the Class of 1972 (NLS:72). They
analyze both sides of the college decision: why a student applies to a specific college and
how colleges make applicant admissions and financial award decisions. They find that
observed college enrollment patterns are primarily the result of students’ choices (i.e.,
evidence of self-selection) rather than college admissions decisions; 89 percent of
students were admitted to their first-choice school. Their results suggest that students
prefer schools whose students’ SAT scores are comparable to their own and find
preferences for higher quality colleges among students with higher academic aptitudes.
Although they recommend using a conditional logit model for estimation, they rely on a
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multinomial logit model due to computational limitations at the time of the analysis. In
contrast to the conditional logit, the multinomial logit relies on variables that are
individual-specific rather than alternative-specific.
Some studies have used institution-level data to determine the effect of school
attributes on where students choose to enroll. Bezmen and Depken (1998) estimate the
demand for 772 public and private four-year U.S. colleges in 1994 by relating the number
of applications the school receives to characteristics like in-state and out-of-state tuition,
room and board costs, total expenditures per student, faculty-to-student ratios, whether
the school participates in Division I athletics, and the number of in-state school
alternatives. They find inverse relationships between in-state tuition and the number of
applicants and a positive relationship between out-of-state tuition for public schools and
the number applicants. Their work suggests that applicants for public and private schools
have different preferences; notably, they find that the demand for private college is “more
price and less income sensitive than that of public schools” (pp. 209).
Other studies have considered college choice decisions using student microdata
but not on a national scale. Drewes and Michael (2006) examine the influence of
institutional attributes on graduating high school students’ university application
decisions in Ontario, Canada, during the 2001-02 school year. They estimate a rankorder logit and find that applicants prefer schools that are closer to home, spend more on
scholarships and teaching, and offer higher levels of non-academic student services.
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Niu et al. (2006) use a conditional logit to examine how institutional selectivity
influences college preferences and enrollment decisions of Texas seniors in the presence
of the “top 10% law” that guarantees public postsecondary enrollment to any Texas
senior ranked in the top decile of their graduating class. This allows them to have an idea
of students’ true choice sets, which is harder to do with students nationally. They
compare seniors’ stated first college preference and the selectivity of the college where
they actually matriculate. They find differences in college selectivity preference and
enrollment likelihood based on high school resources.
Recent empirical work has considered student-level data on a national scale and
used conditional logit technique to estimate random utility models of student behavior.
Montgomery (2002) estimates a nested logit model of the choice between graduate
business schools, where the decision of which school to attend follows students’
enrollment intensity decision to attend full-time, part-time, or not at all. Long (2004) is
critical of this structure, however, noting that the option not to attend with no cost would
exaggerate the negative effect of tuition price on college choice.
Avery and Hoxby (2004) apply a conditional logit model to estimate how
scholarships and financial aid affect the college choices of high aptitude students at fouryear colleges and universities using an original survey. They find expected responses
from this group to net costs and institutional quality, which they measure by the
university’s mean SAT score.

Their results suggest that distance does not play an

important role in this group’s enrollment decisions.
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Long (2004) uses a conditional logit model to examine how college choice has
changed over time using cohorts from the high school graduating classes of 1972, 1982,
and 1992.

She considers both whether and where students choose to attend

postsecondary education. Her results suggest that while tuition price was an important
determinant of attendance for the class of 1972, college costs alone do not explain
differences in enrollment for the class of 1992. She finds that price is still an important
factor when individuals choose between schools, however, especially for low-income
students. She measures school quality with instructional expenditures, student-to-faculty
ratio, and the percentage of faculty with a PhD. Her analysis suggests that college quality
has become much more important in students’ college decisions. The primary focus of
the analysis is four-year colleges and universities, but she includes an interaction variable
with community colleges in some of the regressions.
Jacob, McCall, and Stange (2013) investigate whether demand-side market
pressures explain colleges’ decisions to provide various consumption amenities to
students. They estimate a discrete choice model of four-year college and university
demand using data from the high school graduating classes of 1992 and 2004. They find
that most students value consumption amenities (e.g., spending on student activities,
sports, and dormitories), but the preference for academic quality (as measured by
instruction and academic support expenditures per FTE student) is limited to highachieving students.

The elasticities implied by their demand model account for 16

percent of the total variation in the ratio of amenity to instructional expenditures between
colleges.
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My analysis is most closely related to the study performed by Long (2004) but
examines the enrollment decisions of a recent cohort. Like Jacob, McCall, and Stange
(2013), I consider both the academic investment and consumption features of schools that
may influence students’ matriculation decisions. I specifically contribute to the growing
literature related to community college students, a large group of higher education
participants.
Theoretical Framework and Model
This section outlines the theoretical framework and model of the empirical
analysis. First, I discuss the theoretical framework, drawing from the notation used by
Long (2004) and Hoxby and Avery (2004). Next I consider the appropriateness of the
conditional logistic model for estimating community college students’ choices between
alternative two-year schools.
Theoretical Framework
Individuals who graduate from high school first compare the direct and indirect
costs with the benefits of attending different colleges. This includes the option of not
enrolling in postsecondary education and entering the labor market. If an individual
elects to continue postsecondary education, she must determine her best college option.
To do this, she next chooses the type of school to attend: less-than-two-year, two-year, or
four-year. Conditional on determining that she will attend a two-year school, she has
community colleges from which to choose. Each two-year school, , can be represented
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by a vector of attributes,

, which includes tuition price, resources for students, other

school characteristics, and location.
Human capital investment models predict that an individual will choose the
school that provides her the greatest net benefits (Becker 1962, Rosen 1977). The costs
of attending a particular school include tuition and fees, books and supplies, psychic costs
from studying, travel to and from the school, and the foregone earnings that she could
have earned in the labor market. The benefits include the value-added that the school
produces for an individual’s human capital which is captured in increased future earnings
and the consumption components of attending the community college.

Community

college attendance also has option value since students have the option, but not
obligation, to enroll in a four-year college or university when they finish their associate’s
degree (Belfield and Bailey 2011, Stange 2012b).
Let the value of the

community college to the

individual be represented by

, which is influenced by attributes of the college; individual characteristics,
represented by vector

; and characteristics of the school that are individual-specific,

like tuition and distance from home. Specifically, the utility function may be written

(2.1)

where

is a vector of parameters,

,

are the variables that affect utility, including those

that are institution-specific and match-specific for the individual, and
number of variables.
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is the total

Like Hoxby and Avery (2004), I have not attempted to restrict the set of variables
that affect college choice. Variables included in

that are community-college specific

are whether the school has a tenure system, whether the school has a host of student
learning opportunities (e.g., study abroad, honors programs, and distance learning),
whether the school offers various student services (e.g., employment services for students
and on-campus daycare), and its expenditures per FTE student in four areas. Variables
that are match-specific to the individual include tuition, which is assigned based on
residency, and distance from home. In separate regression models, I also consider net
tuition cost as an alternative cost measure since published tuition and fees may not reflect
the price a student actually faces. To calculate the net tuition price, I subtract a student’s
expected Pell Grant award from the sum of the published tuition and average cost of
books and supplies for the academic year.
Ultimately, given that a student decision-maker has chosen to attend a community
college, she selects the best school to maximize her lifetime utility subject to her budget
constraint:

(2.2)

.

Conditional Logistic Model
My objective is to estimate the school-level factors that influence a student's
choice among community colleges. The above framework emphasizes several points that
must be accounted for in estimating how individuals choose between colleges. First, there
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is substantial heterogeneity among the community colleges: schools differ widely in their
costs and the resources they offer. Second, match-specific information is an important
part of the model since colleges treat students differently depending upon their residence.
Finally, the framework requires that a model adequately capture the opportunity set of
potential students characterized by hundreds of non-specialized two-year schools.
The conditional logistic choice model is ideally suited for this estimation problem.
This empirical model is appropriate when choices among alternatives are treated as a
function of the characteristics of the alternatives.

Variation in the attributes of the

community colleges drives the estimates. Student characteristics are not included in the
model as stand-alone regressors since they do not change across alternatives. Individual
characteristics are likely to shape the way a student responds to school differences,
however, so I estimate the choice model separately for different groups of students from
the sample.
To estimate the conditional logit, the data are organized as pair-wise combinations
of each student

with each school . There are equations for each individual , where

each equation describes one of the alternatives. Because most community colleges have
open admissions policies, I account for the possibility that each school could potentially
be in a two-year student’s choice set. The conditional logit calculates the probability of
enrollment,

, at each community college relative to all other alternative two-year

schools. Under the assumption that the

’s independently and identically follow an

extreme value distribution, the probability that individual selects school is
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(2.3)

The dependent variable,

.

, is unity for the community college that was

chosen; zero otherwise. Conditional logit estimation relates this binary outcome variable
to community college attributes by maximizing the log-likelihood function

(2.4)

The parameter vector

.

contains the values that maximize equation 2.4. I

present estimated parameter coefficients as odds ratios. Odds ratios are calculated

.

An odds ratio greater than one implies that an increase in the variable raises a student’s
probability of matriculating, all else held constant; an odds ratio less than one means that
an increase in the variable reduces a student’s probability of matriculating, ceteris
paribus (Hoxby and Avery 2004).
One consequence of equation 2.3 and the independently and identically extremevalue distributed

’s is the independence of irrelevant alternatives (IIA) property. To

illustrate the IIA property, consider the probability that student
community colleges

chooses between

and . The probability ratio of choosing between schools

is

(2.5)

.
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and

As a result, the probability ratio depends only on the community college
characteristics of schools

and

and does not depend on the attributes of any other

school. Although this assumption is restrictive, a Hausman test of the IIA property was
conducted to check that the data do not reject it. The data fail to reject the IIA property in
the complete-case model with list tuition price (p-value=0.1304).
Data
This analysis combines data from several sources to create a detailed data set of
community college students’ enrollment decisions with approximately all non-specialized
public two-year schools in the U.S. This section discusses both the student and collegelevel data and sample construction; additional details may be found in appendices A and
B, respectively.
Student Data
The student-level data come from the restricted-use version of the Education
Longitudinal Study of 2002 (ELS:2002), a nationally-representative longitudinal survey
collected by NCES13. The base year survey gathers information on students in 2002 as
sophomores with follow-up waves in 2004 when most students were in their senior year
and in 2006, two years after their expected high school graduation. ELS:2002 data are
not yet widely used by economists because they do not follow students for enough time
to consider eventual academic or labor market outcomes. They are particularly suited for

13

See National Center for Education Statistics (2013) for more information.
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this analysis, however, since they provide a recent look at students’ initial transition from
secondary to postsecondary education.
I limit the student sample to individuals who graduated from high school or
obtained an equivalent high school credential like the General Education Development
(GED) and enrolled in a sample school within two years of their expected high school
graduation (N=2,96014). See Appendix A for more details regarding the student sample
construction. Key covariates (e.g., gender, race, socioeconomic status (SES), base year
family income, and parent education) were imputed by NCES where they were missing.
This is an improvement over past research with NCES surveys like the NELS:88 that
drops observations with missing key covariates.
Residential zip codes in the first follow-up survey were used to assign a latitude
and longitude to each student. Where zip codes were unavailable in the first follow-up,
they were collected from the base year survey. Using these coordinates, distance from a
student’s residential zip code to each school in miles was approximated using SAS®
9.3’s PROC ZIPCITYDISTANCE. The procedure uses the great circle distance formula
to calculate the distance between two zip code centroids.
The restricted-use data contain information regarding students’ Pell Grant awards
by academic year, their enrollment intensity (i.e., whether the student attended the school
full-time or part-time), a categorical variable for total family income from all sources in
2001, the 10th grader’s number of siblings (from zero to six or more), and the timing of
14

Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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the students’ entry into postsecondary education. The award amount that coincided with
students’ initial enrollment was applied to the student. These data were used in the
regressions to estimate students’ Pell Grant awards at all two-year colleges to determine
the net tuition price variable.
The regression models were estimated for the entire sample as well as for
subsamples with select characteristics of interest. These subsamples included lowestSES students, high-achieving students in high school, students whose parents had never
attended college, and all multi-way breakdowns of these groups. Lowest-SES students
were those in the first SES quartile among the entire survey respondents in the first
follow-up. High-achieving students were defined as those students with a cumulative
high-school GPA of 3.0 or more for all high school courses. Students whose parents or
guardians had never attended college were identified from the first follow-up survey.
The highest level of education for either parent or guardian for these students was less
than high school, graduated from high school, or obtained a high-school equivalent
certification.
Community College Data
All but one of the school-level variables comes from the Integrated Postsecondary
Education Data System (IPEDS), the main postsecondary education data collection
program from the NCES. The final-release 2004 survey data were downloaded from the
IPEDS Data Center (“NCES IPEDS Data Center” 2012).
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Only U.S., Title IV-

participating15, public two-year schools where the highest degrees awarded were
associate’s degrees were considered. Following Long (2004) and Jacob, McCall, and
Stange (2013), I also removed specialty schools (e.g., nursing schools, art schools,
schools for the deaf) that are arguably not in many students’ choice set. See Appendix B
for more details regarding the community college sample construction. The final school
sample contains N=1,06016 community colleges.
To determine the list tuition price, or sticker price, for a given school the average
cost of books and supplies for the academic year was added to the tuition and fees for
full-time, first-year students. Students were assigned the in-state tuition if they lived in
the same state as the community college in the first follow-up survey; otherwise, the outof-state tuition was used. There is no consideration of room and board or other cost-ofliving expenses in the tuition price since, as a first approximation, students must eat and
live regardless of school attendance.
List tuition price does not necessarily reflect the true costs that students face. For
lower-income students, need-based financial aid may reduce this cost. Given that lowerincome students are overrepresented in the sample, it is important to account for any
grant aid that may lower the student’s net tuition cost17. The net tuition price variable is
explained in greater detail in the next section.

15

Title IV-participating schools are those that participate in federal financial aid programs.
Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
17
Scholarships, which are institution specific, could not be predicted at other schools and data on
scholarship aid amounts were not available. Additionally, loans were not considered since they must be
paid back and have delayed burdens.
16

54

To capture school quality, a variety of financial and non-financial variables were
included for each community college. In previous studies, the primary variable used to
measure school quality was some form of school expenditures (Bezman and Depken
1998; Long 2004; Stange 2012a; Jacob, McCall, and Stange 2013). A limitation of
relying on school expenditures to proxy school quality, however, is that there is no
indication of how these resources are used. More resources per student do not guarantee
that they are being used efficiently or in ways valued by students. In this analysis, I
expand the variables that may influence community college choice to include both
financial and non-financial characteristics.
The financial characteristics include four categories of expenditures per FTE
student per $100 measured in 2013 dollars. The categories demonstrate different ways
schools may apply their limited funds to various activities; while related, each may affect
students’ decisions in different ways.

The four expenditures considered include

instruction, academic support, student services, and institutional support. Instruction
expenditures include expenses for general academic instruction, occupational and
vocational instruction, and community education.

Academic support expenditures

include expenses for libraries, museums, and galleries that provide support services to the
academic functions of the institution.

Student services expenditures include dollars

dedicated to admissions, registrar activities, and other activities that contribute to
students’ emotional and physical well-being (e.g., student newspapers, intramural
athletics, student organizations, student health services). Lastly, institutional support
expenditures include the expenses for the day-to-day operational support of the school,
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including general administrative services, legal and fiscal operations, and public
relations. Table 2.1 contains complete definitions for each expenditure variable as well
as the other variables used in the analysis.
Thirteen non-financial variables present a rich picture of the various student
services and learning opportunities provided by the community colleges.

The first

variable is an indicator for whether the school has a tenure system for its personnel.
Student services include remedial services, employment services for students, job
placement services for completers, and on-campus day care for students’ children.
Student learning opportunities include accelerated programs, work-study programs,
distance learning opportunities, ROTC, study abroad, weekend college, teacher
certification below the postsecondary level, and an honors program. The honors program
data were collected from the National Collegiate Honors Council (NCHC)18.
Methods
This section describes the methods applied to deal with two key issues in the data.
The first issue involves missing expenditure data for more than 10 percent of the
community college sample. The second issue concerns calculating the net tuition price
variable that is used in some of the regressions. Namely, Pell Grant awards are only

18

A list of the community colleges with honors programs in 2004 was not available. The earliest list
available was for member schools in 2005. Lists from 2005, 2006, and 2013 school members were
compared to determine if there were many changes from year to year. I contacted schools that appeared on
the 2005 and 2013 lists but not in 2006 to determine if they had been incorrectly left off of the 2006 list. I
also took into account that some schools may have dropped from the list because they were no longer
considered two-year schools. From these comparisons, I determined that the 2005 list would be sufficient
to serve as a proxy for the 2004 schools with honors programs.
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observed for students who applied and received them. In order to compute the net tuition
price at each school, I make assumptions about who receives the awards and consider
various statistical approaches to predict the awards that students may have received at
each two-year school.
Missing Expenditure Data
One-hundred thirty-four of the sample schools representing 15 states did not
provide any expenditure information in the 2004 IPEDS survey. These schools comprise
13 percent of the community colleges in the sample and were attended by 6.6 percent of
the student sample.

Any observation in the conditional logit model with missing

information is dropped from the estimation. This estimation technique is referred to as
complete-case analysis.
There are trade-offs to consider with complete-case analysis. The first advantage
of this approach is its simplicity:

statistical analyses can be applied without

modifications. Secondly, univariate statistics are easily compared since they are all
calculated on a common sample of cases. On the other hand, disregarding incomplete
cases leads to potential loss of information. Moreover, there is a loss of precision and
biased parameter estimates when the missing data mechanism is not missing completely
at random (MCAR) and the complete cases are not a random sample of all cases (Little
and Rubin 2002)19. I wish to make inferences about the entire population of community

19

Let indicator variable take on 1 if the variable
and
are independent. The data are MCAR if

is missing; 0 otherwise. Suppose observations on
, a constant that does not
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college students and schools. With complete-case analysis, inference is only on a portion
of this target population that provided responses for all variables of interest in the IPEDS
survey. For this study, I explore two additional imputation models to impute the missing
school expenditure data. I provide the complete-case conditional logit results, however,
for comparison in tables.
The first imputation method considered is unconditional mean imputation. This
single imputation method substitutes one value, the sample mean, for each missing
observation. The primary advantage of this approach is its practicality. After computing
the sample mean, standard complete-data techniques can then be applied. At the same
time, imputing a single value treats that value as known without any sampling variability.
Little and Rubin (2002) demonstrate how this approach underestimates the variance, a
natural consequence of imputing missing values at the center of the distribution. They do
not generally recommend this approach. For completeness, I also present the conditional
logit estimates using the mean substitution approach for missing expenditures in the
tables for comparison.
The second imputation method considered is multiple imputation.

Multiple

imputation was proposed by Rubin (1978) to handle missing data in public-use data bases
where the data-base constructor and the end-user are distinct parties.

The primary

objective is statistically valid inference for end-users who generally have access to
complete data software and possess limited knowledge of specific reasons for nondepend on any of the variables. The complete cases are then a random subsample of all the cases (Little
and Rubin 2002).

58

response (Rubin 1996). Instead of replacing each missing value with a single value (e.g.,
the unconditional mean), multiple imputation replaces each value with a vector of
plausible values. These plausible values represent the uncertainty about the right value to
impute (Yuan 2000).

The

sets of imputations are repeated random draws from the

predictive distribution. The resulting

complete-case analyses can then be combined to

form one inference that accurately reflects the sampling variability (Little and Rubin
2002). Like the unconditional mean imputation, the practical advantage of multiple
imputation is that it allows for standard complete-data methods of analysis when the
complete-case inferences are combined. Unlike mean substitution, multiple imputation
provides consistent parameter estimates and is the preferred estimation technique for the
conditional logit model in the analysis.
Yuan (2000) lists the three steps associated with multiple imputation:
1. The missing data are filled in
2.

The

times to generate

complete data sets.

complete data sets are analyzed using standard statistical analyses.

3. The results from the

complete data sets are combined to produce inferential

results.
To fill in the missing values, I assume that the data are missing at random (MAR)
rather than MCAR and follow a multivariate normal distribution. MAR means that
the probability that an observation is missing depends only on the observed values in
the data set and not on the missing values (Rubin 1987).
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In Bayesian inference, information about unknown parameters is expressed in the
form of a posterior probability distribution.

Markov Chain Monte Carlo (MCMC)

methods allow the researcher simulate the entire joint probability distribution and obtain
simulation-based estimates of posterior parameters of interest. The imputation procedure
for this analysis uses the MCMC method with a single chain to create the five
imputations.

The expectation-maximization (EM) algorithm computes the posterior

mode (i.e., the highest observed-data posterior density), which is used as the starting
value for the chain (Yuan 2000). PROC MI in SAS 9.3® uses the means and standard
deviations from available cases as the initial estimates for the EM algorithm and sets the
correlations to zero (SAS/STAT® 9.2 User’s Guide). See Yuan (2000) for a more
detailed description of the MCMC method used to generate the multiply imputed data
sets20.

To combine the

data sets, suppose that

variance estimate from the
estimate for

and

are the point estimate and

imputed data set;

from multiple imputation is the average of the

. The combined point
complete data estimates

(2.6)

The within-imputation variance,

, is the average of the

complete-data variance

estimates given by

20

For more information regarding multiple imputation generally, Yung (2012) has a brief and helpful
tutorial.
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(2.7)

and

,

is the between-imputation variance given by

(2.8)

Then the variance estimate associated with

is the total variance

(2.9)

).

The relative efficiency (RE) of using the finite

imputation estimator as opposed

to using an infinite number for the fully efficient imputation is a function of
percentage of missing information about

and , the

(Yuan 2000):

(2.10)

In practice, Rubin (1996) recommends as few as
missing school expenditure variables (

3 or 5 imputations. I impute the

) for the 13 percent of schools that did not

report them in the IPEDS 2004 survey using 5 imputations and achieve

of 97.47

percent.
Calculating Net Tuition Price
In the 2005-06 academic year, 38 percent of community college students received
federal grant aid; by 2010-11, this proportion had grown to 55.6 percent (Snyder and
Dillow 2013). In the sample data, 27 percent of students received federal grant aid.

61

Federal grant aid is available through the Pell Grant program, the largest means-tested
financial assistance available to postsecondary students. Unlike federal student loans,
federal grant aid does not have to be paid back and reduces the overall costs of higher
education. As a result, net tuition price may be a more realistic cost measure than list
tuition price for many community college students.

I include the net tuition price

variable in separate regression models to see how responsive students are to net tuition
price vs. list tuition price.
The data include Pell Grant award amounts for students who applied for and
received them. Because I am considering enrollment decisions, I use the award amount
for the first year the student attended postsecondary education. To receive any federal
financial aid, students first complete the Free Application for Federal Student Aid
(FASFA). A need analysis formula stipulated in the Higher Education Act is then
uniformly applied to all applicants. This formula determines the student’s expected
family contribution (EFC). A student’s EFC is a function of students’ (and dependent
students’ parents’) incomes and assets, a family’s household size, and the number of
family members (excluding parents) attending postsecondary institutions. The aggregate
Pell Grant award is defined as the maximum award minus the EFC or the student’s cost
of attendance minus the EFC. Cost of attendance is a function of tuition and fees; an
allowance for books, supplies, transportation, and dependent care; and living allowances
based on the student’s housing plans. It also depends on whether the student plans to
attend full-time or part-time (U.S. Department of Education 2011).
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I only observe Pell Grant awards at the schools that students attended. To predict
the award amount at each school, I use two assumptions:


Assumption 1: Only students who received a Pell Grant at the school they
attended would ever receive an award at any other school.



Assumption 2: Some students may have been eligible and applied for federal
student aid at more expensive alternative schools.
For each of these assumptions, I use two statistical approaches: Ordinary Least

Squares (OLS) regression and Tobit regression. First, I predict the expected Pell Grant
award using OLS regression. The regression model takes the form
(2.11)
,

where

is the parameter to be estimated and

is a stochastic error term that is

independently and identically normally distributed with mean zero and constant variance
. The dependent variable is the Pell Grant award amount for student at school . The
independent variables are the in-state or out-of-state list tuition price based on the
residency of student
state of school

(Tuition), distance from student ’s home to school

(Distance),

(State), whether the school is located in an urban or rural area (Urban),

whether the student attends full-time or part-time (Enrollment), a categorical variable for
total family income (Income), and the 10th graders number of siblings (Siblings).
Because FASFA data were not available for all Pell recipients, and because I hoped to
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estimate potential Pell Grant awards for the student sample at-large, I decided to use
explanatory variables that would capture cost of attendance and students’ EFC from the
student survey data.
The fit of the OLS models is very low with R2 of 9.4 percent in the model for
Assumption 1 and 16.2 percent in the model for Assumption 2. Table 2.2 presents the
OLS regression results for both assumptions. Pell Grants measure student financial need,
but there are legally set minimum and maximum award amounts. It is well known that
OLS parameter estimates are inconsistent if the dependent variable of interest is
incompletely observed (see Figure 2.2). The OLS regression estimates are included to
provide a base comparison with the other methods.
The next approach used is Tobit regression. Let

denote financial need, a latent

variable that is incompletely observed. If a student’s financial need calculation (i.e., cost
of attendance – EFC) is less than the minimum Pell Grant award, then it is censored at
zero. That is, students with “negative” financial need simply do not receive Pell Grant
awards.

Students with values of

that exceed the maximum award receive the

maximum award. Assume that the latent variable
(2.12)
where the error term

and

is linear in regressors:
,

represent the same independent variables

and parameters as defined in equation 2.11. The Pell Grant award amount for student at
school ,

, can be defined as
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(2.13)

where $4981.50 is the maximum award and $492 is the minimum award (in 2013
dollars). The log-likelihood function can be written as
(2.14)

,

where

) is the standard Normal cumulative distribution function and

) is the

standard Normal probability density function. The Tobit maximum likelihood estimates
maximize the censored likelihood function in equation 2.14. Table 2.3
presents the Tobit regression results for the expected Pell awards under Assumptions 1
and 2. The estimates are fairly similar for both assumptions; the estimates for the second
assumption are preferred over Assumption 1 since Assumption 2 is less restrictive and
would allow students who may be eligible for the award to apply at a more expensive
school.
The final approach for estimating Pell Grant awards is multiple imputation.
Cameron and Heckman (2001) impute Pell Grant awards in their analysis but only use
family income and number of siblings. Bettinger (2004) also imputes Pell Grants in a
study of how financial aid affects persistence, but he has detailed FASFA information for
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each student in the first year of his analysis to assist the imputations for missing student
data in subsequent years. For this analysis, I include all of the variables that were used in
the OLS and Tobit regression models and use 5 imputations to predict the missing Pell
Grant award values. Similar to Assumption 2, this approach allows students who may be
eligible for the award based on their individual characteristics and cost of attendance at a
particular school to apply for an award at an alternative school.
Table 2.4 provides descriptive statistics for the predicted Pell Grant awards in
2013 dollars under the various assumptions and models as well as the summary statistics
for the observed Pell Grant awards in the student sample. First, the predicted Pell Grant
awards estimated with OLS regression under Assumption 1 (column 2) are closest to the
mean and median of the observed Pell Grants from the student sample, but the standard
deviation is much smaller in the OLS estimates from column 2 and the range ($1,798.79
to $4,643.74) does not include all possible award values (i.e., $492 to $4981.50).
Additionally, the predicted values in column 2 are only for students who received awards
at the school they attended, and the OLS estimates under Assumption 2 that makes
predictions for all students (column 4) are much poorer. The mean and median of the
estimated award in column 4 are nearly $2,000 less than the observed award amount, and
the maximum predicted award is only $2,711.88.
The predicted Pell Grant awards estimated with Tobit regression are an
improvement over the OLS regression estimates. These estimated awards do not vary
much under the two assumptions (columns 3 and 5). Column 5 gives the summary
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statistics for the awards estimated using Assumption 2 that does not limit award
recipients at alternative schools to the students who received an award in the sample. The
mean and median awards under this approach exceed that of the observed Pell Grant
awards by $396.99 and $370.65, respectively. The minimum award ($2,521.58) is much
greater than the observed minimum award in column 1 ($492). This shortcoming is
likely the result of relatively few observations at the left tail of the observed awards
distribution: less than 5 percent of the observed awards occurred at the minimum ($492)
compared to nearly 25 percent of the observed awards that occurred at the maximum
($4,981.50) (Figure 2.2).
The multiple imputation results presented in column 6 are closest overall to those
of the observed Pell Grant awards.

In contrast to the other model approaches, the

predicted values estimated with multiple imputation cover the entire range of possible
awards. The mean and median are lower than that of the observed awards but the
departures are less than those predicted by the Tobit regressions. The standard deviation
of the multiple imputation approach is also more representative of the variability in the
observed Pell Grant awards. For these reasons, when I include the net tuition price
estimate as a covariate in the regression models to investigate the enrollment behavior of
students with select characteristics, I use the Pell Grant awards estimated by multiple
imputation21.

21

In each conditional logit model where net tuition price is an explanatory variable, I treat the predicted
Pell Grant awards as if they were perfectly estimated quantities. Correcting the standard errors for these
pre-estimated quantities is beyond the scope of this dissertation.
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Results
I examine the student and community college samples and then estimate the
conditional logit models, first for the entire community college student sample and then
for the subsamples of students with particular characteristics of interest. I consider list
tuition price and net tuition price in separate regressions.
Descriptive Statistics
Table 2.5 summarizes the student sample and provides the same summary for the
public four-year college and university students from ELS:2002 for comparison. The
distribution of characteristics between the two-year and four-year students is significantly
different at the 0.01 level for all variables considered except gender. Female students
enjoy a majority at community colleges and public four-year colleges and universities
(53.54 and 54.33 percent, respectively). Table 2.5 also reveals that minorities have
greater representation among the community college student bodies than their four-year
counterparts.
The lowest SES quartile is overrepresented in the community college sample
where there are 11.11 percentage points more students than in the four-year college and
university group. Similarly, there are nearly 22 percentage points fewer community
college students in the highest quartile compared with their peers at four-year institutions.
In a metric that is likely related, some 85 percent of four-year students’ parents had
college experience; only 73 percent of two-year students’ parents had pursued any higher
education.
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As a group, the community college students did not perform as well in high
school as the four-year college students. Nevertheless, approximately 30 percent of twoyear students had a cumulative high school GPA greater than 3.0.

The table also

indicates that most students in both groups remained in-state for colleges: 95 percent of
two-year students stayed in-state; 85 percent of four-year students did the same.
Table 2.6 demonstrates the wide variety in community colleges. First, they are
extremely variable in size.

The median enrollment is 2,491 FTE students, but the

standard deviation is 3,439 FTE students. The largest campus has 21,454 FTE students,
which is larger than some state flagship universities22. Furthermore, in-state tuition
prices have a range of $10,686 in 2013 dollars (from $1,415 to $12,101), which includes
the average cost of books and supplies for the academic year.

The median in-state

tuition price is $3,838; the median out-of-state tuition price is $7,608. Finally, most of
the community college expenditure dollars per FTE student are targeted to instruction,
with a median value of $4,259 per FTE student. Academic support is the area of least
expenditures per FTE student (median=$797). Student services and institutional support
expenditures fall in between, with median values of $951 and $1471 per FTE student,
respectively.
Table 2.7 and Figure 2.3 present the discrete community college characteristics.
Nearly all (i.e., 95.26 percent) have open admissions policies and a majority (62.25
percent) have a tenure system for faculty. Distance learning and work-study programs
22

For example, Ole Miss in Oxford, Mississippi, only has around 16,000 students (“U.S. News and World
Report” 2014).
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are the most represented student learning opportunities (93.76 and 69.44 percent,
respectively).

Around 30 percent offer accelerated programs and weekend college.

Study abroad options are available at almost one quarter of the schools, but fewer schools
had honors programs, teacher certifications, or ROTC (13.72, 11.26, and 7.95 percent,
respectively). The table also indicates that the student services considered are fairly
common across the two-year school universe. Remedial services are nearly ubiquitous,
followed by employment services (89.50 percent) and job placement services for
completers (86.09 percent). On-campus day care services are available at just over half
of the sample schools (55.35 percent). These tables and figures underscore the diversity
among community colleges.
Conditional Logit: Entire Sample
First, I consider the overall pattern of signs and statistical significance of the
preferred specification (column 3) in Table 2.8 that uses multiple imputation to replace
the missing expenditure data for 134 of the sample schools. The results are presented as
odds ratios. Odds ratios greater than unity imply that students are more likely to enroll in
a community college with the attribute in question, holding all other covariates constant,
while odds ratios less than unity imply that students are less likely to matriculate at a
school with that characteristic, all else equal. The students’ community college decisions
appear reasonable. Holding all else constant, they are more likely to attend if the school
has a tenure system, work-study programs, distance learning opportunities, ROTC, study
abroad, weekend college, honors program, employment services, and on-campus day
care. A $100 increase in instruction and academic support expenditures per FTE also
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increase the likelihood of matriculation, all else equal. Students are less likely to attend
if, other things constant, its tuition is higher, if its geographic proximity is further from
the student, if it offers teacher certification programs or if it has placement services for
completers. Students may not prefer schools with teacher certification programs because
these programs usually require a student to have a bachelor’s degree before enrolling.
Given no other change, a school with placement services for completers may also not
appeal to students at enrollment since this service is targeted to students at graduation.
Accelerated programs and remedial services do not have a statistically significant effect
on the students’ enrollment decisions in the sample.
Considering the odds ratios in detail, there are some interesting results.
Community college students are particularly responsive to tuition and distance. A $100
increase in list tuition price reduces the odds of matriculation by just over 3 percent,
holding all else constant23. Similarly, for every mile increase in distance from home, the
odds that a student will attend fall by 2.6 percent, ceteris paribus24. Distance from home
may be particularly important for this group if they choose to live at home and go to
school. Additionally, presence of a tenure system has the most positive influence on
matriculation. Having tenured faculty increases the odds of student enrollment by more
than 50 percent, holding all other covariates constant. A tenure system may signal greater

23

For the class of 1992, Long (2004) finds that a $1,000 increase in tuition (in 2000 dollars, or $1,353 in
2013 dollars) reduces the probability of enrollment in a two-year school by 15 percent, holding all other
characteristics constant.
24
Long (2004) estimates that students in the class of 1992 are 73 percent less likely to attend a four-year
school that is 100 miles farther away, all else equal; they are 92 percent less likely to attend a two-year
school under the same circumstances.
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faculty commitment at these schools or they may be able to attract better faculty than
peer institutions.
Among the eight student learning opportunities included in the analysis, having an
ROTC program has the greatest impact on the odds of a student enrolling, all else equal.
Students are 38.5 percent more likely to enroll in a school with this program. ROTC
programs typically offset participating students’ costs in some way, whether through
additional scholarships to students, money for books, and/or articulation agreements with
four-year schools, and for the first two years require no military obligation25.
Students are also more likely to enroll in community colleges with work-study
programs, holding all else constant. Work-study programs differ from school to school.
At some schools, they may take the form of traditional, academic cooperative learning
experiences available for students in general, and at other schools they operate as part of
federal and/or state financial aid programs that are needs-based26. In either form, workstudy programs are not grant aid but do offset students’ education costs and provide
employment experience.
Community college students show enrollment preferences at schools with
programs that allow for flexible scheduling. Given the number of students in this group
who work and go to school, either full-time or part-time, the odds of matriculation at a

25

See program descriptions at Wake Technical Community College (2014) and Northampton Community
College (2014) for examples.
26
See work-study program descriptions at Valencia College (2014), Northern Virginia Community College
(2013), and Spokane Community College (2014) for examples.
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school with distance learning or weekend college increase by 34 and 26 percent,
respectively, holding all else constant. At the same time, these students also demonstrate
a greater likelihood to enroll in community colleges with programs that are more
associated with traditional four-year school experiences. All else equal, having a study
abroad program or honors program increases the odds of matriculation by 21 and 29
percent, respectively. As mentioned earlier, the odds of students enrolling fall at schools
with elementary or secondary teacher certification programs. Some schools offer an
associate’s transfer program in education, but other schools only offer post-degree
certificates that may not be attractive for first-time undergraduates27.
The odds that a community college student enrolls in a particular school increases
with employment services for students and on-campus day care by 46 and 40 percent,
respectively, holding all else constant. According to the IPEDS definition, employment
services are designed to assist students in obtaining part-time employment. This service
provides another opportunity for students to reduce the total costs of their education; it
seems reasonable that this group would respond so favorably to this service since they
appear very responsive to costs. Not only do employment services assist students to
offset the direct costs of attendance through wages, they also reduce the opportunity costs
of enrollment since participants accumulate work experience.

For students with

dependents, a school with on-campus day care facilities would reduce another potential
barrier to attendance. Finally, students are less likely to enroll in a school with job
placement services for completers, all else equal. These activities are geared toward
27

See Pima Community College (2014) and Austin Community College (2013) for examples.

73

students who have completed their programs; perhaps this group of students is more
interested in amenities that they can enjoy upon enrollment rather than later in their
postsecondary experience.
A $100 change in expenditures per student in any of the four categories
considered affects the probability of matriculation by no more than 1.07 percent in any
direction. Students are 0.21 percent more likely to enroll in schools that with a $100
increase in instruction expenditures per student, maintaining all else constant; they are
0.82 percent more likely to attend schools with an extra $100 in academic support
expenditures28.

On the other hand, the probability that a student enrolls falls with

additional expenditures in student services or institutional support.
In addition to the multiple imputation results in column 3, column 1 in Table 2.8
presents the conditional logit results from the complete-case analysis that discards 13
percent of the community college sample and 6.6 percent of the student sample as a result
of missing expenditure data. Column 2 in the same table provides the mean substitution
results.

For some covariates, the magnitudes do not vary greatly among the three

columns (e.g., list tuition price, distance from home, and accelerated programs). For
other covariates, however, the magnitude is greatly changed when all of the data are used
in the analysis (e.g., distance learning opportunities and employment services for
students). This could be because the subsample of schools that reported expenditures to
IPEDS is not perfectly representative of the broader sample or because of correlations
28

In her study, Long (2004) finds that students in the class of 1992 are more responsive in terms of
enrollment at two-year schools than four-year schools to an increase in instructional expenditures.
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among some variables with the missing school expenditure variables. The signs and
magnitudes for the school expenditure covariates are notably similar for each approach,
which underscores the effectiveness of the multiple imputation approach.
Twenty-seven percent of the student sample received Pell Grant awards at the
school where they enrolled. Federal grant aid reduces the net tuition price of attending
community college. Financial aid affects enrollment and Heller (1997) notes that “its
inclusion in a model likely serves to dampen the effects of tuition on enrollment” (pp.
629). By re-estimating the regression models with net tuition price, it is possible to
explore the price effects of how students may have chosen schools differently in light of
them. Since Pell Grant awards are fungible aid but do rely on the cost of attending a
particular school, it is inappropriate to simply apply this same award amount to
alternative schools. As described in the Methods section, expected Pell Grant awards
were predicted using various assumptions and approaches.
Tables 2.9 and 2.10 provide the conditional logit estimates for the two naïve
approaches used to estimate the missing Pell Grant award values at alternative schools.
The two approaches employed in these tables were OLS and Tobit regression using two
assumptions about who would ever receive an award. In Table 2.9, the OLS and Tobit
regressions used to predict the Pell Grant awards followed Assumption 1. According to
this assumption, only students who received an award at the two-year college they
attended would ever receive an award at any other school. In Table 2.10, the OLS and
Tobit regressions used to predict the Pell Grant awards followed Assumption 2. This
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assumption is less restrictive and allows students who may not have applied for federal
aid at the school they attended to do so at alternative community colleges. The net tuition
price covariates calculated via OLS and Tobit regressions were then used as a covariate
in the conditional logit model. The tables present the results for each conditional logit
model with net tuition price: complete-case analysis, mean substitution, and multiple
imputation for the missing expenditures.
Column 6 of Table 2.9 presents the Tobit predictions for Pell Grant awards used
to calculate net price under Assumption 1 in the conditional logit model with multiple
imputation for the missing community college covariates. There are no changes in the
signs of any institutional characteristics compared to the results in column 3 of Table 2.8
with list tuition price, but instruction expenditures per $100 per FTE is no longer
significant. Similarly, column 6 of Table 2.10 presents the Tobit predictions for Pell
Grant awards used to calculate net price under Assumption 2, which allows students who
may have been eligible for federal aid to apply for it at more expensive alternative
schools. In this specification, students are 0.01 percentage points less responsive to a
$100 increase in net tuition price than list tuition price, holding all else constant. There
are only minor differences in the magnitude of the odds ratios in the net tuition price
model (column 6) from the list tuition price model (column 3, Table 2.8) in general; all
covariates have the same sign and those that were significant in the list tuition price
model are also significant in the net tuition price model.
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Given that I used proxies for variables that would appear in a student’s FASFA, I
also estimated the expected Pell Grant Award for students across the community college
alternatives using multiple imputation. This award amount was then subtracted from the
list tuition price to calculate net tuition price. I included all of the variables that were
used in the OLS and Tobit regressions in the imputations. The results in Table 2.11
compare the OLS and Tobit regression approaches to calculate net tuition price (columns
5 and 6 from Table 2.10) with the multiple imputation net tuition price approach. Each
conditional logit model was estimated using multiple imputation for the missing school
characteristics. In the multiple imputation approach, students are slightly less responsive
to a $100 increase in net tuition: the odds that a student will matriculate in a given school
fall by 2.11 percent in this model as opposed to 3.11 percent in the using the Tobit net
price model, a difference of 1 percentage point. The probability that a student enrolls in a
school with a tenure program relative to a school without tenured faculty is 8.03
percentage points lower in this model than in the Tobit net price model, all else equal.
Overall, there are no markedly different odds ratios for any of the three approaches used
to estimate the net tuition price variable. The effects of each characteristic on the
probability of a student enrolling have the same sign in each alternative specification, and
only the instruction expenditure covariate is no longer significant in the multiple
imputation approach.
Relative to the results in column 3 of Table 2.8, the multiple imputation approach
for net price results suggest that community college students’ enrollment decisions are
less sensitive to an increase in net price compared to an increase of the same magnitude
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in list price. The probability that a student enrolls in a particular school decreases by 3.12
percent for a $100 increase in list tuition price, holding all else constant, while an
increase in net tuition price by the same amount decreases the likelihood of enrollment at
that particular school by 2.11 percent under the same conditions. Similar phenomena
have been observed in the financial aid literature (e.g., Heller 1997).
Conditional Logit: Subsamples with Select Student Characteristics
Next, I compare the overall sample results with those of students with select
characteristics that are arguably of interest to policymakers. Do students from different
backgrounds make their community college decisions differently?

That is, do they

respond differently to the same college and match-specific attributes? The subsamples
considered include lowest-SES students, high-achieving students in high school, and
students whose parents or guardians never attended college as well as all multi-way
breakdowns of these groups. Lowest-SES students and students whose parents did not
participate in higher education are generally regarded as students most on the margin
between school and work. High-achieving students in high school are students who are
on the margin between two-year and four-year colleges. I estimate the conditional logit
model for these subsamples using net tuition price as an explanatory variable. I use
multiple imputation to provide the missing Pell Grant awards for students at alternative
schools in the calculation of net price. Table 2.12 contains the odds ratios for the
conditional logit choice model results for these groups.
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Like the broader sample, each of the subgroups is less likely to matriculate in a
school the higher its tuition and the further it is from the student’s home. High-achieving
students whose parents did not attend college and the group with all three characteristics
are the most sensitive to changes in tuition: a $100 increase in net tuition reduces the
odds of attendance for these two groups by 2.82 percent and 2.89 percent for them,
respectively, all else equal29. Lowest-SES students and lowest-SES students who are
high-achieving are the most responsive to school distance.

The probability of

matriculation falls by 3.22 percent and 3.11 percent, respectively, for each additional mile
further from home the student would have to travel, holding all else constant. The
presence of a tenure system positively affects the odds of enrollment for each subgroup,
with high-achieving students 36.29 percent more likely to enroll in a school with tenured
faculty relative to a school without tenured personnel.
The subsamples are all more likely to enroll in schools with accelerated learning
programs, work-study programs, distance learning opportunities, and ROTC programs,
although the magnitude varies greatly by group. Holding all else equal, lowest-SES
students who are high-achieving and the students with all three characteristics are the
most swayed by schools with accelerated programs. The probability of enrollment for
these two groups increases by 32.18 and 42.19 percent, respectively.

Work-study

programs have the most influence on high-achieving students’ enrollment decisions,
including all multi-way subsamples of high-achieving students, and students whose
29

This is much more responsive than the high aptitude sample that Hoxby and Avery (2004) examine. For
that group, an extra thousand dollars in tuition (in 2000 dollars, or $1,353 in 2013 dollars) lowers a
student’s probability of matriculating at a particular college by 2 percent.
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parents did not go to college. Notably, study abroad programs reduce the odds of
enrollment at a particular institution for lowest-SES students (-6.82 percent) and have
very little influence for lowest-SES students whose parents did not attend college, all else
equal. They are much more important in the enrollment decisions of high-achieving
students, however. High-achieving students, lowest-SES and high-achieving students,
and high-achieving students whose parents did not attend college are 27.51, 24.61, and
38.39 percent more likely to attend a community college that offers study abroad than a
school without such options. The scheduling flexibility associated with a community
college that offers weekend courses is most important to lowest-SES students, lowestSES and high-achieving students, and the subsample that shares all three characteristics
of interest, increasing the probability of enrollment by 34.88, 24.51, and 29.22 percent,
respectively, over a two-year school without weekend college options, holding all else
constant. As with the broader sample, teacher certification programs reduce the odds of
attendance for all groups, holding all else constant.
Most interestingly, the presence of an honors college affected the likelihood of
enrollment differently across the subgroups. Honors programs significantly increase the
odds of matriculation for high-achieving students by approximately 34 percent over
schools without such programs, holding all else constant. Likewise, they increase the
odds of matriculation for high-achieving students whose parents had not attended college
by 27 percent. For students whose parents had not gone to college, an honors program
increased the likelihood of enrollment by only about 8 percent, all else equal. This
preference for an honors program is not found for students in the lowest-SES group or the
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multi-way break downs that involve the lowest-SES group, including the lowest-SES,
high-achieving students.
As for student services, employment services for students increases the
probability of attendance for students across all subgroups, holding all else constant.
This option is most attractive for lowest-SES students, raising the odds of matriculation
by an impressive 75.90 percent, all else equal. Similar to the larger sample, students are
generally not very responsive to remedial services and are less likely to enroll in a school
with placement services for completers. On-campus day care programs increase the odds
of enrollment for all subgroups, ceteris paribus, with the most pronounced effect on the
odds of enrollment by lowest-SES students.
Across the groups, a $100 increase in the expenditures per FTE student across the
different expenditure categories result in only slight changes in enrollment probabilities.
The effects of marginal expenditure dollars in different categories, holding all else
constant, does influence the direction of these odds in different ways across the various
student groups. A $100 increase in instruction expenditures per FTE, all else constant,
increases the odds that lowest-SES students and students whose parents did not attend
college enroll in a particular community college. A $100 increase in academic support
expenditures per FTE, all else equal, increases the odds that two-year college students
whose parents did not attend college enroll, as well as the multi-way breakdowns of this
group with high-achieving and lowest-SES students, and high-achieving students will
enroll at a given institution.

All things equal, a $100 increase in student services
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expenditures per FTE increase the likelihood that lowest-SES students who are highachieving and students who are high-achieving whose parents did not go to college will
matriculate. A similar increase in institutional support expenditures per FTE under the
same conditions increases the probability of enrollment for lowest-SES and highachieving students as well as the subsample with all three characteristics of interest over
other community colleges. This study considered the effect of marginal increases in
expenditure dollars across different expenditure categories; further research should
investigate larger increases to explore specific students’ enrollment responses.
Conclusion
In this study, I examine the role of cost, quality, and distance in community
college students’ initial postsecondary enrollment decisions.

How students make

decisions about which school to attend has important implications for both college
leaders and policymakers as they consider which policies, programs, and services are best
to increase access and efficiently use scarce resources. The analysis contributes to the
literature on college choice by examining how this group of postsecondary participants
makes decisions between two-year college options using data from a recent cohort and
contributes to our understanding of this growing and important group of students in
general. It extends the literature on college choice by considering financial and nonfinancial institution-level characteristics that may influence student enrollment decisions.
In addition, I apply multiple imputation techniques to account for missing institutionlevel data and demonstrate the changes in the conditional logit estimates when all of the
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data are used relative to traditional complete-case analysis. I also recognize that list
tuition price is not necessarily the best measure of direct costs that students face and
explicitly model Pell Grant awards to predict the net tuition price for students at each
community college as an explanatory variable in some of the models.
I find that community college students are particularly responsive to cost and
distance. Holding all else constant, a $100 increase in list tuition price decreases the
probability that the average community college student enrolls by 3.12 percent; a onemile increase in the school’s distance from the students’ home decreases the likelihood of
enrollment by 2.64 percent. I show that non-financial school attributes, including various
academic opportunities and student services, significantly influence community college
students’ school choices. Additionally, the results suggest that marginal increases in
expenditure dollars per student affect enrollment probabilities in slightly different ways
across expenditure categories.

Overall, a $100 increase in instruction or academic

support expenditures per FTE slightly raises the odds that a community college student
will matriculate at a given school, all else constant; a comparable increase in student
services or institutional support expenditures per FTE slightly lowers the odds that a
community college student selects the school over its two-year college alternatives.

I

also explore the price effects associated with net tuition price estimated using a variety of
techniques and find little differences among the signs and magnitudes of covariates in the
net tuition price models under various specifications.

These results suggest that

community college students are more responsive to an increase in list tuition price than
net tuition price under the same conditions.
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I show that the role of cost, quality, and distance in enrollment decisions vary for
two-year students from different backgrounds. In particular, the results suggest that
students who performed better academically in high school are significantly more likely
to select a community college with an honors program. The odds that a high-achieving
student in high school matriculates in a two-year school with an honors program increase
by approximately 34 percent over schools without such a program, holding all other
covariates constant. These results present the first evidence of sorting by ability among
this group of higher education participants. Overall, the evidence from this analysis
suggests that students do consider other community college attributes in addition to
proximity in their enrollment decisions.
Finally, enrollment and access are necessary but insufficient policy focuses to
insure the supply of college-educated labor necessary to meet demand, to reduce income
inequality, and to narrow intergenerational differences in education and earnings (Turner
2004). The fourth wave of the ELS:2002 surveyed students again in 2012, eight years
after students’ expected high school graduation. These data have just become available
and present rich opportunities for future research. While many community colleges
desire to attract more and better students, they must also consider how to do a better job
with the students they have: enrollment is an indicator of potential investment, but
degrees and credits measure additions to human capital stock. Future research should
explore how community college attributes affect students’ academic outcomes and initial
labor market experiences after they have made the decision to enroll.
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Table 2.1 Variable Definitions
Variable
School Characteristics
List Tuition Price

Net Tuition Price
Distance from Home

Tenure System
Urbanicity of School
Student Learning
Opportunities
Accelerated Programs

Work-Study Programs

Distance Learning
Opportunities

ROTC
(Reserve Officer Training
Corps)
Study Abroad
Weekend College
Teacher Certification

Honors Program

The amount of tuition and required fees covering a full academic
year plus the average cost of books and supplies for a typical
student for an entire academic year. Students living in the same
state as the school during the second follow-up survey in 2004 are
assigned the in-state tuition price; otherwise, the out-of-state
tuition price is used.
Tuition price less the student’s predicted Pell grant award.
Distance in miles from the student’s residential zip code in the first
follow-up survey to the community college’s zip code. If the
residential zip code in the first follow-up survey is unavailable,
then the base-year survey residential zip code is used.
Whether the community college offers tenure to its personnel.
If the locale variable is city or suburb, then urbanicity is urban;
else if the locale variable is town or rural, then urbanicity is rural.

Programs of study that may be completed in fewer than the usual
number of years, often by attending summer classes or enrolling in
additional courses during the academic year.
Programs that provide for student employment on or off campus.
Some programs are more traditional cooperative experiences that
provide for alternate class attendance and employment; others are
associated with federal and state work-study programs to off-set
students’ financial need.
College courses that combine technologies (e.g., television,
Internet, audio conferencing, etc.) to deliver instruction to
students. These courses may be entirely remote from campus or
require students to attend viewing or examination sites.
Programs designed to produce leaders and managers for the armed
forces that allow students to complete training and courses to
become commissioned officers upon graduation.
Programs that allow students to complete part of the college
program while studying in another country.
Programs that allow students to complete courses on the
weekends.
Programs designed to prepare students to meet requirements for
certification as teachers in elementary, middle/junior high, and
secondary schools.
Programs for academically talented students that offer special
courses, colloquia, advising, and/or articulation agreements with
four-year colleges.
continued…
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Table 2.1 (continued) Variable Definitions
Variable
Student Services
Remedial Services
Employment Services for
Students
Placement Services for
Completers
On-Campus Day Care
School Expenditures per
$100
Instruction

Academic Support

Student Services

Institutional Support

Activities intended to bolster general competencies necessary for
regular postsecondary curriculum.
Activities designed to assist students in obtaining part-time
employment as a means of offsetting part of the costs of their
postsecondary education.
Activities that assist students in evaluating their career alternatives
and obtaining full-time employment upon leaving the school.
Child care for students’ children available on-site.

Expenses for general academic instruction, occupational and
vocational instruction, community education, preparatory and
adult basic education, and regular, special, and extension services.
Given in $2013 per FTE student for the 2003-04 school year.
Expenses of activities and services that support the institution’s
primary mission of instruction, research, and public service.
Includes expenses for libraries, museums, and galleries and
organized activities that provide support services to the academic
functions of the institution such as veterinary or dental clinics if
their primary purpose is to support the instructional program.
Also includes expenses for academic administration, including
academic deans but not department chairpersons. Given in $2013
per full-time equivalent (FTE) student for the 2003-04 school
year.
Expenses for admissions, registrar activities, and activities whose
primary purpose is to contribute to students’ emotional and
physical well-being and to their intellectual, cultural, and social
development outside the context of formal instruction. Includes
expenses for student activities, cultural events, student
newspapers, intramural athletics, student organizations, and
student records. Intercollegiate athletics and student health
services may also be included except when operated as selfsupporting enterprises. Given in $2013 per FTE student for the
2003-04 school year.
Expenses for the day-to-day operational support of the institution.
Includes expenses for general administrative services, central
executive-level activities concerned with management and longrange planning, legal and fiscal operations, space management,
employee personnel records, logistical services such as purchasing
and printing, and public relations and development. Also includes
information technology expenses if an institution does not
separately budget and expense these resources.
continued…
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Table 2.1 (continued) Variable Definitions
Variable
Student Characteristics
Lowest SES
High-Achieving in High
School
Parents Did Not Attend
College
Enrollment Intensity
Family Income
Number of Siblings

Students in the lowest socioeconomic quartile of the ELS:2002
student survey sample.
Students with a cumulative high school grade point average of 3.0
or higher.
Students whose parents or guardians never attended any
postsecondary institution.
Whether students attended the institution full-time or part-time.
Categorical indicator for total family income from all sources in
2001.
Number of siblings reported by the student in the base year
survey, top-coded at 6 or more siblings.

Note: Definitions for student learning opportunities, student services, and school expenditures sourced
from the IPEDS glossary available online at http://nces.ed.gov/ipeds/glossary.
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Table 2.2 Pell Grant OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption 1:
Assumption 2:
Explanatory Variable
Cost of Attendance
Tuition Price (in dollars)
Distance from Home (in miles)
Enrollment Intensity (Omitted: Part-time)
Full-time
Expected Family Contribution
Total Family Income (Omitted: None)
$1,000 or less
$1,001 - $5,000
$5,001 - $10,000
$10,001 - $15,000
$15,001 - $20,000
$20,001 - $25,000
$25,001 - $35,000
$35,001 - $50,000
$50,001 - $75,000
$75,001 - $100,000
$100,001 - $200,000

Only award recipients
considered for award

All students considered
for award

-0.008***
(0.0007)
0.082***
(0.0024)

0.001***
(0.0004)
-0.008***
(0.0013)

651.535***
(3.7277)

516.243***
(1.8677)

-500.986***
(20.0933)
-416.211***
(17.9565)
-88.127***
(18.2243)
-395.983***
(17.2267)
-246.335***
(17.1736)
-629.918***
(16.8791)
-749.180***
(16.7242)
-1,067.769***
(16.7015)
-829.609***
(16.9279)
-573.725***
(17.9159)
-401.181***
(19.0279)
continued…
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-349.756***
(14.8495)
28.466**
(13.5215)
-273.507***
(13.4407)
-1.204
(12.8988)
-118.614***
(12.7918)
-182.794***
(12.6003)
-546.880***
(12.4241)
-1,110.811***
(12.3406)
-1,436.421***
(12.3194)
-1,558.544***
(12.4224)
-1,596.752***
(12.5285)

Table 2.2 (continued) Pell Grant OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption 1:
Assumption 2:
Only award recipients

Explanatory Variable
considered for award
Total Family Income (continued; Omitted:
None)
$200,001 or more
-483.172***
(27.2306)
Number of Siblings (Omitted: Missing)
0 Siblings
-235.419***
(7.7519)
1 Sibling
-340.920***
(4.9135)
2 Siblings
-103.450***
(4.6991)
3 Siblings
30.333***
(5.5694)
4 Siblings
246.901***
(6.1717)
5 Siblings
212.459***
(7.6764)
6 Siblings or more
441.431***
(6.4735)
Constant
3,334.478***
(25.7687)
Number of Observations
857,230
R Squared
0.094

All students considered
for award

-182.794***
(12.6003)
-183.408***
(4.1882)
-215.908***
(2.5600)
-26.595***
(2.5678)
-63.000***
(3.0079)
331.302***
(3.7951)
346.366***
(4.9206)
610.705***
(4.4208)
1,534.995***
(16.4025)
3,127,660
0.162

Notes: Asterisk (*), double asterisk (**), and triple asterisk (***) denote 10, 5, and 1 percent significance
levels, respectively. Standard errors are shown in parentheses. Tuition price is in 2013 dollars. School
state fixed effects and an indicator for whether the school was located in an urban or rural area were also
included and reported in Appendix C. Unweighted sample sizes are rounded to maintain the integrity of
the restricted-use data.
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Table 2.3 Pell Grant Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption 1:
Assumption 2:
Only award recipients
considered for award

All students considered
for award

-0.008***
(0.0009)

-0.008***
(0.0008)

0.053***
(0.0029)

0.055***
(0.0024)

712.809***
(4.5669)

500.614***
(3.6282)

$1,000 or less

-642.930***
(24.3449)

-573.218***
(21.6218)

$1,001 - $5,000

-245.075***
(21.9806)

-241.295***
(19.5982)

$5,001 - $10,000

94.472***
(22.3287)

62.490***
(19.9130)

$10,001 - $15,000

-282.033***
(21.0101)

-275.664***
(18.7385)

$15,001 - $20,000

-296.600***
(20.9176)

-271.660***
(18.6517)

$20,001 - $25,000

-643.863***
(20.5748)

-589.279***
(18.3400)

$25,001 - $35,000

-670.884***
(20.3934)

-602.198***
(18.1707)

$35,001 - $50,000

-1,100.920***
(20.3561)

-912.010***
(18.1009)

$50,001 - $75,000

-894.046***
(20.6217)

-591.582***
(18.2465)

$75,001 - $100,000

-534.440***
(21.8546)

-252.012***
(19.0469)

$100,001 - $200,000

-186.939***
(23.4025)

32.033
(20.1834)

Explanatory Variable
Cost of Attendance
Price (in dollars)
Distance from Home (in miles)
Enrollment Intensity (Omitted: Part-time)
Full-time
Expected Family Contribution
Total Family Income (Omitted: None)

continued…
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Table 2.3 (continued) Pell Grant Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption 1:
Assumption 2:
Only award recipients
considered for award

All students considered
for award

-764.660***
(32.3555)

-341.286***
(25.5728)

-278.612***
(9.4118)

-164.451***
(7.7335)

1 Sibling

-167.870***
(6.0710)

-71.047***
(4.9635)

2 Siblings

-141.196***
(5.7244)

-61.052***
(4.7284)

3 Siblings

-53.416***
(6.7476)

11.232*
(5.6118)

4 Siblings

308.685***
(7.5602)

258.238***
(6.5012)

5 Siblings

305.629***
(9.4772)

319.298***
(8.2034)

6 Siblings or more

586.685***
(8.0183)

546.290***
(7.0330)

3,605.485***
(31.4652)

3,695.823***
(27.0355)

857,230

3,127,660

-5,780,486

-5,803,809

Explanatory Variable
Family Income (continued; Omitted: None)
$200,001 or more
Number of Siblings (Omitted: Missing)
0 Siblings

Constant
Number of Observations
Log Likelihood

Notes: Asterisk (*), double asterisk (**), and triple asterisk (***) denote 10, 5, and 1 percent significance
levels, respectively. Standard errors are shown in parentheses. Tuition price is in 2013 dollars. School
state fixed effects and an indicator for whether the school was located in an urban or rural area were also
included and reported in Appendix D. Unweighted sample sizes are rounded to maintain the integrity of
the restricted-use data.
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Table 2.4 Predicted Pell Grant Awards by Assumption and Model Approach (in 2013 Dollars)
Assumption about Pell Grant Awards at Alternative Schools
Assumption 2:
Assumption 1:
Assumption 3:
Considers that additional students
Only observed award recipients would
ever receive an award

Mean
Median
Std Deviation
Minimum
Maximum

Observed Pell
Award
(1)
3,187.00
3,198.00
1,478.00
492.00
4,981.50

OLS
(2)
3,190.02
3,191.30
453.54
1,798.79
4,643.74

Tobit
(3)
3,544.95
3,506.10
396.12
2,272.48
4,971.55

may have applied for awards at more
expensive schools

OLS
(4)
1,245.12
1,268.18
525.40
492.00
2,711.88

Tobit
(5)
3,583.99
3,568.65
391.33
2,521.58
4,969.91

Multiple imputation for
award

Multiple Imputation
(6)
3,079.19
3,060.15
1,296.13
492.00
4,981.50

Note: Only award amounts between $492 and $4981.50 included in the descriptive statistics. All monetary values in 2013 dollars.
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Table 2.5 Student Sample Descriptive Statistics – a Comparison of Public 2-Year
and 4-Year College Students from ELS:2002
Public, 4-year or
above
Public, 2-year
Percentage
(n=3,990)
(n=2,960)
Gender
Male
45.67
46.46
Female
54.33
53.54
Ethnicity***
American Indian/Alaska Native, non-Hispanic
0.40
0.74
Asian, Hawaiian/Pacific Islander, non-Hispanic
13.39
11.01
Black or African American, non-Hispanic
10.99
12.05
Hispanic, of any race
8.53
17.02
More than one race, non-Hispanic
3.99
3.81
White, non-Hispanic
62.70
55.37
SES Quartile***
Lowest quartile
12.39
23.50
Second quartile
17.66
28.39
Third quartile
26.71
26.74
Highest quartile
43.24
21.37
Highest Level of Parent Education***
Did not graduate from high school
2.93
5.64
Graduated from high school or obtained GED
12.39
21.10
Attended 2-year, no degree
7.98
13.23
Graduated from 2-year school
8.40
13.23
Attended college, no 4-year degree
11.06
11.65
Graduated from college
30.70
21.84
Completed Master’s or equivalent
16.63
9.18
Completed PhD, MD, or other advanced degree
9.91
4.12
Cumulative High School Grade Point Average***
0.00-2.00
2.30
14.11
2.01-2.50
9.16
26.06
2.51-3.00
21.15
30.00
3.01-3.50
34.02
19.94
3.51-4.00
33.38
9.88
Location of Postsecondary Institution***
In-state
84.81
95.07
Out-of-state
15.19
4.93
Note: Chi-square tests performed for differences between the two groups of students; *, **, and *** denote
statistical significance at the 0.10, 0.05, and 0.01 level, respectively. Unweighted sample sizes are rounded
to maintain the integrity of the restricted-use data.
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Table 2.6 Community College Descriptive Statistics
Variable
FTE Enrollment
Tuition
In-state
Out-of-state
Expenditures per
FTE
Instruction
Academic
Support
Student
Services
Institutional
Support

Mean
3,514

Median
2,491

Standard
Deviation
3,439

Minimum
62

Maximum
21,454

4,115.92
7,732.69

3,838.00
7,608.00

1,728.97
3,252.73

1,415.00
1,415.00

12,101.00
24,283.00

5,074.58

4,259.00

6,501.49

1,453.00

161,280.00

1,012.01

797.00

1,956.36

0.00

45,880.00

1,243.14

951.00

1,708.63

0.00

34,291.00

1,886.04

1,471.00

3,377.79

16.00

81,141.00

Note: FTE is full-time equivalent students for fall 2004. All monetary values in 2013 dollars. There are approximately
1,060 school observations for all variables except the expenditures, which have approximately 920 observations each.
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Table 2.7 Community College Characteristics
N=1,060
Open Admissions Policy
Tenure System
Student Learning Opportunities
Accelerated Programs
Work-Study Programs
Distance Learning
ROTC
Study Abroad
Weekend College
Teacher Certification
Honors Program
Student Services
Remedial Services
Employment Services for Students
Job Placement Services for Completers
On-Campus Day Care

Percentage
Yes
95.27
62.25

Percentage
No
4.73
37.75

29.90
69.44
93.76
7.95
23.84
29.23
11.26
13.72

70.10
30.56
6.24
92.05
76.16
70.77
88.74
86.28

99.81
89.50
86.09
55.35

0.19
10.50
13.91
44.65

Note: Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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Table 2.8 List Tuition Price Conditional Logit Results
Complete-Case
Mean
Analysis
Substitution
(1)
(2)
Tuition Price (per $100)
0.9697***
0.9688***
(0.0015)
(0.0015)
Distance From Home (in miles)
Tenure System
Student Learning Opportunities
Accelerated Programs
Work-Study Programs
Distance Learning Opportunities
ROTC
Study Abroad
Weekend College
Teacher Certification
Honors Program
Student Services
Remedial Services
Employment Services for Students
Placement Services for
Completers
On-Campus Day Care

Multiple
Imputation
(3)
0.9688***
(0.0015)

0.9718***
(0.0005)
1.5603***
(0.0611)

0.9736***
(0.0004)
1.5141***
(0.0576)

0.9736***
(0.0004)
1.5213***
(0.0579)

1.0723
(0.0476)

1.0713
(0.0452)

1.0637
(0.0452)

1.2122***
(0.0512)
1.0882
(0.1115)

1.1813***
(0.0490)
1.3539***
(0.1109)

1.1854***
(0.0489)
1.3443***
(0.1104)

1.2854***
(0.0697)
1.2035***
(0.0510)

1.3441***
(0.0670)
1.2039***
(0.0482)

1.3859***
(0.0667)
1.2101***
(0.0481)

1.2943***
(0.0470)
0.7620***
(0.0667)
1.3080***
(0.0567)

1.2567***
(0.0446)
0.7602***
(0.0637)
1.2878***
(0.0532)

1.2637***
(0.0446)
0.7583***
(0.0639)
1.2863***
(0.0530)

1.0386
(0.7324)

1.0246
(0.7750)

1.0292
(0.7593)

1.0839
(0.1066)
0.8352**
(0.0719)

1.5049***
(0.1014)
0.7538***
(0.0651)

1.4564***
(0.1018)
0.7665***
(0.0653)

1.3291***
(0.0517)

1.3897***
(0.0500)

1.3982***
(0.0500)

continued…
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Table 2.8 (continued) List Tuition Price Conditional Logit Results
Complete Case
Mean
Analysis
Substitution
(1)
(2)
School Expenditures
(per $100 per FTE)
Instruction
1.0025*
1.0033**
(0.0013)
(0.0014)
Academic Support
1.0164***
1.0142***
(0.0042)
(0.0043)
Student Services
0.9934
0.9947
(0.0042)
(0.0042)
Institutional Support
0.9773***
0.9738***
(0.0033)
(0.0034)

Multiple
Imputation
(3)

1.0021*
(0.0011)
1.0082**
(0.00004)
0.9924**
(0.0037)
0.9893***
(0.0022)

Number of Observations

2,770

2,960

2,960

Log Likelihood

-7,416

-8,667

-8,687

Notes: Odd-ratios are presented with standard errors. *, **, *** indicate significance at α = 10%, 5%, and
1%, respectively. All monetary values are in 2013 dollars. All school expenditures are measured per fulltime equivalent student. The log likelihood presented for the multiple imputation model is for the first of
five imputations. Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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Table 2.9 Assumption 1 for Net Tuition Price – Conditional Logit Results by Model Approach

Net Tuition Price (per
$100)
Distance From Home (in
miles)
Tenure System
Student Learning
Opportunities
Accelerated Programs
Work-Study Programs
Distance Learning
Opportunities
ROTC
Study Abroad
Weekend College
Teacher Certification
Honors Program
Student Services
Remedial Services
Employment Services
for Students

Complete Case Analysis
(1) OLS
(2) Tobit
0.9697***
0.9697***
(0.0015)
(0.0015)
0.9718***
0.9718***
(0.0005)
(0.0005)
1.5608***
1.5635***
(0.0611)
(0.0611)

Mean Substitution
(3) OLS
(4) Tobit
0.9688***
0.9688***
(0.0015)
(0.0015)
0.9736***
0.9736***
(0.0004)
(0.0004)
1.5144***
1.5142***
(0.0576)
(0.0576)

Multiple Imputation
(5) OLS
(6) Tobit
0.9688***
0.9688***
(0.0015)
(0.0015)
0.9736***
0.9736***
(0.0004)
(0.0004)
1.5210***
1.5206***
(0.0578)
(0.0578)

1.0724
(0.0476)
1.2114***
(0.0511)
1.0881
(0.1115)
1.2852***
(0.0697)
1.2036***
(0.0510)
1.2940***
(0.0470)
0.7623***
(0.0667)
1.3077***
(0.0567)

1.0738
(0.0476)
1.2143***
(0.0512)
1.0860
(0.1115)
1.2827***
(0.0697)
1.2027***
(0.0510)
1.2941***
(0.0470)
0.7618***
(0.0667)
1.3088***
(0.0567)

1.0712
(0.0452)
1.1813***
(0.0490)
1.3547***
(0.1109)
1.3445***
(0.0670)
1.2041***
(0.0482)
1.2570***
(0.0446)
0.7603***
(0.0637)
1.2876***
(0.0532)

1.0713
(0.0452)
1.1814***
(0.0490)
1.3546***
(0.1109)
1.3445***
(0.0670)
1.2041***
(0.0482)
1.2570***
(0.0446)
0.7603***
(0.0637)
1.2878***
(0.0532)

1.0632
(0.0452)
1.1846***
(0.0490)
1.3446***
(0.1105)
1.3873***
(0.0667)
1.2101***
(0.0481)
1.2649***
(0.0446)
0.7589***
(0.0638)
1.2862***
(0.0530)

1.0634
(0.0452)
1.1845***
(0.0489)
1.3440***
(0.1105)
1.3872***
(0.0667)
1.2102***
(0.0480)
1.2649***
(0.0446)
0.7590***
(0.0638)
1.2863***
(0.0530)

1.0374
(0.7319)
1.0836
(0.1066)

1.0444
(0.7346)
1.0832
(0.1066)

1.0234
(0.7747)
1.5047***
(0.1014)
continued…

1.0234
(0.7747)
1.5046***
(0.1014)

1.0261
(0.7593)
1.4578***
(0.1019)

1.0261
(0.7595)
1.4579***
(0.1019)
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Table 2.9 (continued) Assumption 1 for Net Tuition Price – Conditional Logit Results by Model Approach
Complete Case Analysis
Student Services
(continued)
Placement Services for
Completers
On-Campus Day Care
School Expenditures
(per $100 per FTE)
Instruction
Academic Support
Student Services
Institutional Support
Number of Observations
Log Likelihood

Mean Substitution

Multiple Imputation

(1) OLS
0.8353**
(0.0719)
1.3294***
(0.0517)

(2) Tobit
0.8359**
(0.0719)
1.3306***
(0.0517)

(3) OLS
0.7539***
(0.0651)
1.3897***
(0.0500)

(4) Tobit
0.7539***
(0.0651)
1.3899***
(0.0500)

(5) OLS
0.7669***
(0.0653)
1.3992***
(0.0500)

(6) Tobit
0.7671***
(0.0653)
1.3996***
(0.0500)

1.0025*
(0.0013)
1.0165***
(0.0042)
0.9934
(0.0042)
0.9773***
(0.0033)
2,770
-7,416

1.0025*
(0.0013)
1.0165***
(0.0042)
0.9934
(0.0042)
0.9773***
(0.0033)
2,770
-7,415

1.0033**
(0.0014)
1.0142***
(0.0043)
0.9947
(0.0042)
0.9738***
(0.0034)
2,960
-8,666

1.0033**
(0.0014)
1.0141***
(0.0043)
0.9948
(0.0042)
0.9738**
(0.0034)
2,960
-8,666

1.0018
(0.0011)
1.0088**
(0.0039)
0.9928*
(0.0037)
0.9896***
(0.0022)
2,960
-8,688

1.0017
(0.0011)
1.0089**
(0.0039)
0.9929*
(0.0037)
0.9896***
(0.0022)
2,960
-8,688

Notes: Odd-ratios are presented with standard errors. *, **, *** indicate significance at α = 10%, 5%, and 1%, respectively. All monetary values are in
2013 dollars. All school expenditures are measured per full-time equivalent student. The log likelihoods presented for the multiple imputation models
are from the first of five imputations. Only students who received a Pell Grant at the school they attended would ever receive an award at any other
school under Assumption 1. See the Methods section for more details regarding the Pell Grant award assumptions. Unweighted sample sizes are
rounded to maintain the integrity of the restricted-use data.

99

Table 2.10 Assumption 2 for Net Tuition Price – Conditional Logit Results by Model Approach

Net Tuition Price (per
$100)
Distance From Home (in
miles)
Tenure System
Student Learning
Opportunities
Accelerated Programs
Work-Study Programs
Distance Learning
Opportunities
ROTC
Study Abroad
Weekend College
Teacher Certification
Honors Program
Student Services
Remedial Services
Employment Services
for Students

Complete Case Analysis
(1) OLS
(2) Tobit
0.9697***
0.9698***
(0.0015)
(0.0015)
0.9718***
0.9718***
(0.0005)
(0.0005)
1.5588***
1.5608***
(0.0611)
(0.0611)

Mean Substitution
(3) OLS
(4) Tobit
0.9687***
0.9689***
(0.0015)
(0.0015)
0.9736***
0.9736***
(0.0004)
(0.0004)
1.5148***
1.5142***
(0.0576)
(0.0576)

Multiple Imputation
(5) OLS
(6) Tobit
0.9687***
0.9689***
(0.0015)
(0.0015)
0.9736***
0.9736***
(0.0004)
(0.0004)
1.5216***
1.5219***
(0.0578)
(0.0578)

1.0727
(0.0476)
1.2136***
(0.0512)
1.0816
(0.1113)
1.2825***
(0.0697)
1.2026***
(0.0510)
1.2902***
(0.0470)
0.7597***
(0.0668)
1.3144***
(0.0567)

1.0720
(0.0476)
1.2113***
(0.0512)
1.0878
(0.1115)
1.2852***
(0.0697)
1.2035***
(0.0510)
1.2940***
(0.0470)
0.7621***
(0.0667)
1.3076***
(0.0567)

1.0713
(0.0452)
1.1816***
(0.0490)
1.3545***
(0.1109)
1.3437***
(0.0670)
1.2041***
(0.0482)
1.2573***
(0.0446)
0.7604***
(0.0637)
1.2878***
(0.0532)

1.0709
(0.0452)
1.1812***
(0.0490)
1.3536***
(0.1109)
1.3439***
(0.0670)
1.2039***
(0.0482)
1.2573***
(0.0446)
0.7604***
(0.0637)
1.2874***
(0.0532)

1.0637
(0.0452)
1.1854***
(0.0490)
1.3424***
(0.1106)
1.3862***
(0.0667)
1.2101***
(0.0481)
1.2636***
(0.0446)
0.7580***
(0.0639)
1.2865***
(0.0530)

1.0629
(0.0452)
1.1851***
(0.0490)
1.3458***
(0.1104)
1.3865***
(0.0666)
1.2095***
(0.0481)
1.2641***
(0.0446)
0.7586***
(0.0638)
1.2857***
(0.0530)

1.0618
(0.7395)
1.0844
(0.1067)

1.0367
(0.7318)
1.0843
(0.1066)

1.0244
(0.7751)
1.5062***
(0.1014)
continued…

1.0230
(0.7746)
1.5053***
(0.1014)

1.0302
(0.7597)
1.4574***
(0.1019)

1.0255
(0.7584)
1.4557***
(0.1018)
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Table 2.10 (continued) Assumption 2 for Net Tuition Price – Conditional Logit Results by Model Approach
Complete Case Analysis
Student Services
(continued)
Placement Services for
Completers
On-Campus Day Care
School Expenditures
(per $100 per FTE)
Instruction
Academic Support
Student Services
Institutional Support
Number of Observations
Log Likelihood

Mean Substitution

Multiple Imputation

(1) OLS
0.8390**
(0.0720)
1.3319***
(0.0517)

(2) Tobit
0.8351**
(0.0719)
1.3291***
(0.0517)

(3) OLS
0.7535***
(0.0651)
1.3897***
(0.0500)

(4) Tobit
0.7538***
(0.0651)
1.3892***
(0.0500)

(5) OLS
0.7663***
(0.0653)
1.3985***
(0.0500)

(6) Tobit
0.7667***
(0.0653)
1.3981***
(0.0500)

1.0025*
(0.0013)
1.0164***
(0.0042)
0.9934
(0.0042)
0.9773***
(0.0033)
2,770
-7,416

1.0025*
(0.0013)
1.0165***
(0.0042)
0.9934
(0.0042)
0.9773***
(0.0033)
2,770
-7,415

1.0033**
(0.0014)
1.0140***
(0.0043)
0.9947
(0.0042)
0.9738***
(0.0034)
2,960
-8,665

1.0033**
(0.0014)
1.0142***
(0.0043)
0.9948
(0.0042)
0.9738***
(0.0034)
2,960
-8,666

1.0021*
(0.0011)
1.0083**
(0.0039)
0.9925**
(0.0037)
0.9894***
(0.0022)
2,960
-8,688

1.0021*
(0.0011)
1.0083**
(0.0039)
0.9925**
(0.0037)
0.9894***
(0.0022)
2,960
-8,686

Notes: Odd-ratios are presented with standard errors. *, **, *** indicate significance at α = 10%, 5%, and 1%, respectively. All monetary values are in
2013 dollars. All school expenditures are measured per full-time equivalent student. The log likelihoods presented for the multiple imputation models
are from the first of five imputations. Some students may have been eligible and applied for federal student aid at more expensive alternative schools.
Assumption 2 considers all students as potential Pell Grant recipients. See the Methods section for more details regarding the Pell Grant assumptions.
Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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Table 2.11 Multiple Imputation (MI) Conditional Logit Regression Results
OLS for
Tobit for
MI for
Expected Pell Expected Pell Expected Pell
Award
Award
Award
Net Tuition Price (per $100)
0.9687***
0.9689***
0.9789***
(0.0015)
(0.0015)
(0.0013)
Distance From Home (in miles)
Tenure System
Student Learning Opportunities
Accelerated Programs
Work-Study Programs
Distance Learning Opportunities
ROTC
Study Abroad
Weekend College
Teacher Certification
Honors Program
Student Services
Remedial Services
Employment Services for Students
Placement Services for Completers
On-Campus Day Care

0.9736***
(0.0004)
1.5216***
(0.0578)

0.9736***
(0.0004)
1.5219***
(0.0578)

0.9729***
(0.0004)
1.4416***
(0.0574)

1.0637
(0.0452)

1.0629
(0.0452)

1.0357
(0.0450)

1.1854***
(0.0490)
1.3424***
(0.1106)

1.1851***
(0.0490)
1.3458***
(0.1104)

1.2040***
(0.0487)
1.3298***
(0.1100)

1.3862***
(0.0667)
1.2101***
(0.0481)

1.3865***
(0.0666)
1.2095***
(0.0481)

1.3367***
(0.0664)
1.1972***
(0.0479)

1.2636***
(0.0446)
0.7580***
(0.0639)
1.2865***
(0.0530)

1.2641***
(0.0446)
0.7586***
(0.0638)
1.2857***
(0.0530)

1.2603***
(0.0444)
0.7509***
(0.0638)
1.2641***
(0.0534)

1.0302
(0.7597)

1.0255
(0.7584)

1.0304
(0.7338)

1.4574***
(0.1019)
0.7663***
(0.0653)
1.3985***
(0.0500)

1.4557***
(0.1018)
0.7667***
(0.0653)
1.3981***
(0.0500)

1.4840***
(0.1023)
0.7593***
(0.0656)
1.3991***
(0.0497)

continued…
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Table 2.11 (continued) Multiple Imputation (MI) Conditional Logit Regression
Results
OLS for
Tobit for
MI for
Expected Pell Expected Pell Expected Pell
Award
Award
Award
School Expenditures (per $100 per
FTE)
Instruction
1.0021*
1.0021*
1.0020
(0.0011)
(0.0011)
(0.0012)
Academic Support
1.0083**
1.0083**
1.0073*
(0.0039)
(0.0039)
(0.0038)
Student Services
0.9925**
0.9925**
0.9932*
(0.0037)
(0.0037)
(0.0037)
Institutional Support
0.9894***
0.9894***
0.9903***
(0.0022)
(0.0022)
(0.0023)
Log Likelihood

-8,688

-8,686

-8,765

Notes: The number of observations for each model is approximately 2,960. Odd-ratios are presented with
standard errors. *, **, *** indicate significance at α = 10%, 5%, and 1%, respectively. All monetary values
are in 2013 dollars. All school expenditures are measured per full-time equivalent student. The log
likelihoods presented are for the first of five imputations. The OLS and Tobit estimates repeat those from
columns 5 and 6 of Table 2.10.
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Table 2.12 Conditional Logit Regression Results by Select Student Characteristics with Net Tuition Price

Net Tuition Price (per
$100)
Distance From Home
(in miles)
Tenure System

Student Learning
Opportunities
Accelerated
Programs
Work-Study
Programs
Distance Learning
Opportunities
ROTC
Study Abroad
Weekend College
Teacher
Certification
Honors Program

Lowest SES
(LI)

HighAchieving in
High School
(HA)

Parents Did
Not Attend
College
(P)

LI & HA

LI & P

HA & P

All Three
Characteristics

0.9799***
(0.0027)
0.9678***
(0.0011)
1.2377*
(0.1252)

0.9781***
(0.0027)
0.9719***
(0.0008)
1.3629***
(0.1039)

0.9782***
(0.0025)
0.9716***
(0.0009)
1.3165**
(0.1109)

0.9733***
(0.0058)
0.9689***
(0.0020)
1.1004
(0.2425)

0.9788***
(0.0032)
0.9715***
(0.0011)
1.1922
(0.1446)

0.9718***
(0.0048)
0.9763***
(0.0013)
1.2899
(0.1845)

0.9711***
(0.0070)
0.9734***
(0.0021)
1.0620
(0.2772)

1.1112
(0.0943)
1.1441
(0.1031)
1.0545
(0.2093)
1.2507
(0.1532)
0.9318
(0.1033)
1.3488***
(0.0945)
0.6908***
(0.1356)
0.9962
(0.1195)

1.0614
(0.0862)
1.2473**
(0.0934)
1.2934
(0.2127)
1.1863
(0.1305)
1.2751***
(0.0930)
1.1391
(0.0864)
0.8126*
(0.1219)
1.3351***
(0.1049)

1.3218
(0.1947)
1.2810
(0.2181)
1.0884
(0.4329)
1.1886
(0.3175)
1.2461
(0.2154)
1.3538
(0.1990)
0.6494
(0.2805)
0.9119
(0.2596)

1.2308*
(0.1107)
1.0967
(0.1221)
1.2714
(0.2624)
1.1806
(0.1811)
1.0004
(0.1214)
1.1384
(0.1116)
0.7027**
(0.1589)
0.9862
(0.1413)

1.0764
(0.1597)
1.2954
(0.1735)
1.0736
(0.3457)
1.1389
(0.2587)
1.3839*
(0.1737)
1.0537
(0.1617)
0.8591
(0.2184)
1.2742
(0.1970)

1.4219
(0.2255)
1.0436
(0.2464)
1.0988
(0.4883)
1.1519
(0.3632)
1.3116
(0.2542)
1.2922
(0.2287)
0.6565
(0.3304)
0.9829
(0.2978)

1.0272
(0.0872)
1.2336*
(0.0957)
1.1202
(0.1977)
1.2464
(0.1379)
1.0594
(0.0947)
1.1735*
(0.0872)
0.7910*
(0.1209)
1.0782
(0.1084)
continued…
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Table 2.12 (continued) Conditional Logit Regression Results by Select Student Characteristics with Net Tuition Price

Student Services
Remedial Services
Employment Services
for Students
Placement Services
for Completers
On-Campus Day
Care
School Expenditures
(per $100 per FTE)
Instruction
Academic Support
Student Services
Institutional Support
Number of
Observations
Log Likelihood

Lowest SES
(LI)

HighAchieving in
High School
(HA)

Parents Did
Not Attend
College
(P)

LI & HA

LI & P

HA & P

All Three
Characteristics

1.0264
(2.2847)
1.7590***
(0.2104)
0.7307**
(0.1324)
1.4049***
(0.1076)

1.0333
(1.6558)
1.4314*
(0.1807)
0.6855***
(0.1194)
1.1417
(0.0904)

1.0548
(1.3875)
1.3419
(0.1863)
0.7445**
(0.1237)
1.3574***
(0.0967)

1.0069
(7.9601)
1.1381
(0.3717)
0.6811
(0.2555)
1.3217
(0.2121)

1.0236
(2.5334)
1.4545
(0.2385)
0.7560*
(0.1551)
1.3712**
(0.1279)

1.0156
(3.9704)
1.2195
(0.3028)
0.6273**
(0.2172)
1.2037
(0.1652)

1.0115
(6.6839)
1.1783
(0.4176)
0.6181
(0.2958)
1.2968
(0.2435)

1.0004
(0.0025)
0.9968
(0.0086)
0.9967
(0.0084)
0.9975
0.0042

0.9999
(0.0021)
1.0123*
(0.0067)
0.9986
(0.0065)
0.9901**
(0.0041)

1.0001
(0.0024)
1.0042
(0.0079)
0.9942
(0.0073)
0.9931*
(0.0039)

0.9931
(0.0054)
0.9907
(0.0168)
1.0056
(0.0151)
1.0099
(0.0064)

0.9992
(0.0029)
1.0019
(0.0099)
0.9957
(0.0093)
0.9974
(0.0046)

0.9948
(0.0043)
1.0014
(0.0138)
1.0079
(0.0120)
0.9951
(0.0067)

0.9958
(0.0062)
0.9938
(0.0196)
0.9969
(0.0173)
1.0075
(0.0078)

700
-1,902

840
-2,374

790
-2,323

170
-449

490
-1,429

240
-730

120
-351

Notes: Odd-ratios are presented with standard errors. *, **, *** indicate significance at α = 10%, 5%, and 1%, respectively. All monetary values are in
2013 dollars. The log likelihoods presented are for the first of five imputations. Pell Grant awards used in the calculation of net price were predicted
via multiple imputation. Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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Figure 2.1 Postsecondary Nested Decision Structure
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Figure 2.2 Distribution of Federal Pell Grant Awards in the Student Sample (in
2013 Dollars)
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Figure 2.3 Community College Attributes by School Location
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Figure 2.3 (continued) Community College Attributes by School Location
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Figure 2.3 (continued) Community College Attributes by School Location
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Figure 2.3 (continued) Community College Attributes by School Location
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Appendix A. Student Sample Construction
Table A.1 Student Sample Member Eligibility
Inclusion Criteria
1. Total students in ELS:2002 survey
2. Spring 2004 senior cohort member
3. Responded to first follow-up survey
4. Attended a postsecondary institution within 2 years of expected high school
graduation
5. Sector of first postsecondary institution attended was public, two-year
a. Active institution in 2004 IPEDS universe
b. Not a specialty school
c. Not a foreign institution
d. Not an unknown school
e. Not an uncodeable school
6. Attended a correctly coded 2-year school (i.e., six 4-year schools were miscoded in
the data)
7. Attended a school in the sample
a. Schools not Title IV participating
b. Schools were community college districts with multiple campuses; not able to
identify which school was attended
c. School not in IPEDS universe (2001-2006)
d. Schools only offered certificates and no associate’s degrees
e. Last appeared in 2003 IPEDS universe
Note: Unweighted sample sizes are rounded to maintain the integrity of the restricted-use data.
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Students
16,200
13,370
11,980
9,660
3,020
3,020
3,020
3,020
3,020
3,020
3,010
3,000
3,000
3,000
2,970
2,960

Appendix B. Community College Sample Construction
Table B.1 School Sample Member Eligibility
Inclusion Criteria (from 2004 IPEDS Universe)
1. U.S. only
2. Title IV participating
3. Highest degree = Associate’s
4. Sector = Public, 2-year
5. Status of institution = Active
6. Not a specialty school
7. Provided information for student learning opportunities and student services

Schools
6,740
6,500
1,720
1,070
1,060
1,060
1,060

Note: Specialty schools included nursing schools, art schools, health sciences schools, and schools for
students with special physical needs. Unweighted sample sizes are rounded to maintain the integrity of the
restricted-use data.
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Appendix C. Complete Pell Grant Award OLS Regression Results
Table C.1 Complete Pell Grant Award OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
Cost of Attendance
Price
Distance from Home
Enrollment Intensity (Omitted: Part-time)
Full-time
Urbanicity of School (Omitted: Urban)
Rural

Only award recipients
considered for award

All students considered
for award

-0.008***
(0.0007)
0.082***
(0.0024)

0.001***
(0.0004)
-0.008***
(0.0013)

651.535***
(3.7277)

516.243***
(1.8677)

-2.775
(3.3680)

0.490
(1.8601)

State of School (Omitted: Wyoming)
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia

28.291
(21.0390)
-183.197***
(39.9397)
-3.399
(21.7218)
19.072
(21.4322)
-34.318*
(19.3610)
51.141
(22.9652)
23.800
(23.7077)
14.948
(34.0958)
21.242
(21.3677)
8.358
(19.8989)
continued…
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-2.886
(11.6182)
20.185
(22.0438)
-0.190
(11.9974)
-1.062
(11.8352)
3.534
(10.6920)
-8.045
(12.6824)
-4.336
(13.0927)
-2.044
(18.8312)
-3.083
(11.8013)
0.198
(10.9890)

Table C.1 (continued) Complete Pell Grant Award OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Only award recipients
considered for award

Explanatory Variable
State of School (Omitted: Wyoming)
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska

-217.021***
(27.2348)
-8.284
(34.1094)
57.669***
(20.2133)
33.892
(22.6567)
21.970
(22.3683)
11.142
(20.9583)
59.922
(21.5613)
-3.160
(20.2529)
-10.227
(26.3945)
29.611
(22.4821)
26.683
(22.8759)
14.565
(20.7419)
32.087
(20.7996)
15.514
(22.3822)
28.540
(21.7044)
1.219
(23.4957)
5.111
(25.5637)
continued…
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All students considered
for award

20.749
(15.0064)
-0.142
(18.8384)
-7.777
(11.1596)
-3.783
(12.5126)
-2.067
(12.3536)
-0.136
(11.5744)
-8.174
(11.9067)
2.273
(11.1845)
0.194
(14.5773)
-4.254
(12.4167)
-5.191
(12.6328)
-1.130
(11.4557)
-4.514
(11.4875)
-0.638
(12.3597)
-2.728
(11.9861)
-1.177
(12.9770)
0.452
(14.1185)

Table C.1 (continued) Complete Pell Grant Award OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
State of School (Omitted: Wyoming)

Only award recipients
considered for award

All students considered
for award

-13.016
(39.6150)
62.480
(31.6361)
11.470
(21.9309)
-14.097
(21.7249)
16.899
(20.5104)
34.915*
(19.8321)
3.008
(26.3695)
57.929***
(20.7829)
26.489
(23.1463)
-28.065
(22.2362)
45.621**
(21.8616)
9.032
(52.8394)
36.012*
(21.7651)
0.111
(28.9125)
63.657
(23.4187)
2.121
(19.6936)
-5.762
(27.4728)

-0.135
(21.8789)
-11.437
(17.4695)
-1.720
(12.1125)
2.805
(11.9985)
-2.786
(11.3289)
-4.836
(10.9547)
-0.519
(14.5640)
-8.254
(11.4766)
-2.650
(12.7824)
1.530
(12.2782)
-7.025
(12.0723)
-2.189
(29.1834)
-4.775
(12.0197)
0.862
(15.9683)
-8.674
(12.9297)
0.878
(10.8754)
0.426
(15.1733)

Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
continued…
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Table C.1 (continued) Complete Pell Grant Award OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
State of School (Omitted: Wyoming)
Vermont
Virginia
Washington
West Virginia
Wisconsin
Demographics
Family Income (Omitted: None)
$1,000 or Less
$1,001 - $5,000
$5,001 - $10,000
$10,001 - $15,000
$15,001 - $20,000
$20,001 - $25,000
$25,001 - $35,000
$35,001 - $50,000
$50,001 - $75,000

Only award recipients
considered for award

All students considered
for award

21.628
(52.8089)
32.494
(21.2740)
-38.521*
(20.5847)
47.724*
(25.0196)
117.109***
(23.7670)

-4.346
(29.1666)
-4.336
(11.7474)
3.147
(11.3656)
-6.623
(13.8173)
-18.436
(13.1162)

-500.986***
(20.0933)
-416.211***
(17.9565)
-88.127***
(18.2243)
-395.983***
(17.2267)
-246.335***
(17.1736)
-629.918***
(16.8791)
-749.180***
(16.7242)
-1,067.769***
(16.7015)
-829.609***
(16.9279)
continued…
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-349.756***
(14.8495)
28.466**
(13.5215)
-273.507***
(13.4407)
-1.204
(12.8988)
-118.614***
(12.7918)
-182.794***
(12.6003)
-546.880***
(12.4241)
-1,110.811***
(12.3406)
-1,436.421***
(12.3194)

Table C.1 (continued) Complete Pell Grant Award OLS Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
Family Income (continued; Omitted:
None)
$75,001 - $100,000
$100,001 - $200,000
$200,001 or More
Number of Siblings (Omitted: Missing)
0 Siblings
1 Sibling
2 Siblings
3 Siblings
4 Siblings
5 Siblings
6 or More Siblings
Constant
Number of Observations
R Squared

Only award recipients
considered for award

All students considered
for award

-573.725***
(17.9159)
-401.181***
(19.0279)
-483.172***
(27.2306)

-1,558.544***
(12.4224)
-1,596.752***
(12.5285)
-182.794***
(12.6003)

-235.419***
(7.7519)
-340.920***
(4.9135)
-103.450***
(4.6991)
30.333***
(5.5694)
246.901***
(6.1717)
212.459***
(7.6764)
441.431***
(6.4735)
3,334.478***
(25.7687)

-183.408***
(4.1882)
-215.908***
(2.5600)
-26.595***
(2.5678)
-63.000***
(3.0079)
331.302***
(3.7951)
346.366***
(4.9206)
610.705***
(4.4208)
1,534.995***
(16.4025)

857,230
0.094

3,127,660
0.162

Notes: Asterisk (*), double asterisk (**), and triple asterisk (***) denote 10, 5, and 1 percent significance
levels, respectively. Standard errors are shown in parentheses. Tuition price in 2013 dollars. Unweighted
sample sizes are rounded to maintain the integrity of the restricted-use data.
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Appendix D. Complete Pell Grant Award Tobit Regression Results
Table D.1 Complete Pell Grant Award Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
Cost of Attendance
Price
Distance from Home
Enrollment Intensity (Omitted: Part-time)
Full-time
Urbanicity of School (Omitted: Urban)
Rural

Only award recipients
considered for award

All students considered
for award

-0.008***
(0.0009)
0.053***
(0.0029)

-0.008***
(0.001)
0.055***
(0.002)

712.809***
(4.5669)

500.614***
(3.628)

-2.840
(4.1241)

-2.732
(3.452)

State of School (Omitted: Wyoming)
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia

19.198
(25.7614)
-127.938***
(48.9008)
0.795
(26.5989)
8.875
(26.2433)
-22.073
(23.7072)
47.830*
(28.1213)
24.344
(29.0301)
11.782
(41.7503)
19.390
(26.1655)
0.893
(24.3658)
continued…
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19.254
(21.5643)
-130.416***
(40.9224)
0.309
(22.2652)
9.442
(21.9676)
-22.837
(19.8437)
46.606**
(23.5393)
23.441
(24.2988)
11.728
(34.9466)
18.480
(21.9030)
1.380
(20.3954)

Table D.1 (continued) Complete Pell Grant Award Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Only award recipients
considered for award

Explanatory Variable
State of School (Omitted: Wyoming)
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska

-134.439***
(33.3282)
-0.765
(41.7684)
47.138*
(24.7500)
23.420
(27.7424)
13.245
(27.3901)
2.716
(25.6636)
49.356*
(26.4002)
-10.405
(24.7999)
-3.378
(32.3211)
24.903
(27.5293)
29.038
(28.0125)
7.045
(25.3984)
26.755
(25.4696)
6.383
(27.4067)
17.936
(26.5766)
5.621
(28.7714)
-1.453
(31.3034)
continued…

121

All students considered
for award

-140.107***
(27.8813)
-1.495
(34.9608)
46.742**
(20.7167)
23.838
(23.2221)
13.793
(22.9273)
3.433
(21.4821)
48.858**
(22.0986)
-9.740
(20.7590)
-4.103
(27.0530)
24.631
(23.0437)
27.796
(23.4468)
7.732
(21.2600)
26.528
(21.3200)
6.812
(22.9419)
18.445
(22.2465)
5.076
(24.0836)
-0.691
(26.2030)

Table D.1 (continued) Complete Pell Grant Award Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
State of School (Omitted: Wyoming)

Only award recipients
considered for award

All students considered
for award

-1.509
(48.5098)
65.328*
(38.7389)
9.499
(26.8547)
-15.383
(26.6029)
15.272
(25.1153)
28.861
(24.2853)
2.651
(32.2904)
49.065*
(25.4470)
17.863
(28.3426)
-12.128
(27.2281)
41.105
(26.7696)
11.422
(64.7025)
29.331
(26.6510)
-4.476
(35.4042)
53.099*
(28.6750)
-3.070
(24.1152)
-2.880
(33.6415)

-2.537
(40.6012)
62.841
(32.4225)
9.438
(22.4790)
-14.864
(22.2683)
15.076
(21.0235)
28.524
(20.3291)
2.643
(27.0287)
48.536**
(21.3021)
18.002
(23.7255)
-13.344
(22.7896)
40.319*
(22.4081)
10.758
(54.1557)
28.907
(22.3094)
-3.834
(29.6357)
52.289**
(24.0023)
-2.711
(20.1854)
-3.008
(28.1596)

Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
continued…
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Table D.1 (continued) Complete Pell Grant Award Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
State of School (Omitted: Wyoming)
Vermont
Virginia
Washington
West Virginia
Wisconsin
Demographics
Family Income (Omitted: None)
$1,000 or Less
$1,001 - $5,000
$5,001 - $10,000
$10,001 - $15,000
$15,001 - $20,000
$20,001 - $25,000
$25,001 - $35,000
$35,001 - $50,000
$50,001 - $75,000

Only award recipients
considered for award

All students considered
for award

23.857
(64.6652)
26.356
(26.0493)
-21.796
(25.2053)
39.570
(30.6355)
108.544***
(29.0994)

22.824
(54.1238)
26.002
(21.8045)
-22.823
(21.0968)
39.173
(25.6438)
106.070***
(24.3585)

-642.930***
(24.3449)
-245.075***
(21.9806)
94.472***
(22.3287)
-282.033***
(21.0101)
-296.600***
(20.9176)
-643.863***
(20.5748)
-670.884***
(20.3934)
-1,100.920***
(20.3561)
-894.046***
(20.6217)
continued…
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-573.218***
(21.622)
-241.295***
(19.598)
62.490***
(19.913)
-275.664***
(18.739)
-271.660***
(18.652)
-589.279***
(18.340)
-602.198***
(18.171)
-912.010***
(18.101)
-591.582***
(18.247)

Table D.1 (continued) Complete Pell Grant Award Tobit Regression Results
Assumption about Pell Grant Awards at
Alternative Schools
Assumption One:
Assumption Two:
Explanatory Variable
Family Income (continued; Omitted:
None)
$75,001 - $100,000
$100,001 - $200,000
$200,001 or More
Number of Siblings (Omitted: Missing)
0 Siblings
1 Sibling
2 Siblings
3 Siblings
4 Siblings
5 Siblings
6 or More Siblings
Constant
Number of Observations
Log Likelihood

Only award recipients
considered for award

All students considered
for award

-534.440***
(21.8546)
-186.939***
(23.4025)
-764.660***
(32.3555)

-252.012***
(19.047)
32.033
(20.183)
-341.286***
(25.573)

-278.612***
(9.4118)
-167.870***
(6.0710)
-141.196***
(5.7244)
-53.416***
(6.7476)
308.685***
(7.5602)
305.629***
(9.4772)
586.685***
(8.0183)
3,605.485***
(31.4652)

-164.451***
(7.734)
-71.047***
(4.964)
-61.052***
(4.728)
11.232*
(5.612)
258.238***
(6.501)
319.298***
(8.203)
546.290***
(7.033)
3,695.823***
(27.036)

857,230
-5,780,486

3,127,660
-5,803,809

Notes: Asterisk (*), double asterisk (**), and triple asterisk (***) denote 10, 5, and 1 percent significance
levels, respectively. Standard errors are shown in parentheses. Tuition price in 2013 dollars. Unweighted
sample sizes are rounded to maintain the integrity of the restricted-use data.
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